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For NATO Trials 



Special Report on French Air Show 


Dassault Mirage III 




And a mighty good sign it is. 

It identifies each branch in a magnificent network 
of Goodyear airport dealers and distriliulors who 
supply civil aviation needs throughout the nation. 
Wherever you fly, look for this familiar emblem. 
It promises many tvelcome and reassuring things 
to the air-minded businessman. Things like top- 
quality aircraft parts and accessories- Swift, 
^cient, low-cost service. Fair play and expert 
workmanship. 


In short, it’s a sign that more and more flying 
folk have come to rely on. That’s why you’ll find 
it — and the service it represents — in a steadily 
groiving number of airports from coast to coast. 





Goodyear, Aviation Products Division, 
Akron 16, Ohio, and Los Angeles 54, California 


More Aircraft Land on Goodyear Tire*, ffTipefs and Brakes Than on Any Other Kind 






To Keep The Starfighter's 
Radar Fire-Control 'On Target" 

RCA and LOCKHEED choose 

ROBINSON 

all-metal H(T‘['FLD mountings 


fabricated wire cushions feature 
and require no auxiliary fric- 
These mounting ossemblies provide 
quick release attochment to the airframe. 


farther than man con see, faster thon man con 
think, the Storfighter's Radar Fire-Control detects 
and tracks the fost moving and elusive target. 

This more than human RCA detecting device, 
in the ship's nose, is 1 50 pounds of high perform- 
and reliobie electronic equipment, This 
supported in a minimum 
which together 


mountings to pro- 
sustained accelera- 


temperoture extremes. 


The twin mountings shown are simple. There are TWENTY-SIX other vital electronic devices protected 
light weight, rugged and possess by Robinson engineered mounting systemsthroughoutthelockheed 
INHERENT DAMPING. F-104 Storfighter — including the pilot's instrument ponel. 

VIBRATION CONTROU IS RELIABILITY CONTROL 
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AVIATION CALENDAR 

time 10-13-Sciiii.,\iiiu-a1 Meeting. Ameri- 
can Rocket Societv, Hotel St. Francis, 
San Francisco, Calif. 

Iniie lO-H-Lccture Senes on Vncuum Met- 
alliirgs-. sponsored by Nciv York Univer- 
sity College of Eiigineciing. Address in- 
quiries to Dr. R. I‘'. Biinsiiali, New York 
Universitv College of Engineering, Uni- 
versitv Heights 35, N. Y. 

June Tun-lrd Western Plant Maintc- 

.\iiditoriimi, Ian Francisco, Calif. 

Jime lj-15--21st National .Applied Meehan 


V. Coiifc 


Unisci 


H— Plastics for Electronics. Ne« En".- 
land Section, Society of Plastics Engi- 
neers. Lonell Technological institute, 
Lowell, Mass. 

June 17-19-NationaI Convention on Mili- 
tate- Electionies, Sheratoii-Park Hulel- 
Washinglon, D- C., sponsored by Insti- 
tute of Radio Engineers. 

Tune 17-20-Ei|hth All W'oinens Intenia- 
tioial Air Race, McAllen, Tex.-Cuba. For 
details, svritc: Miss Irma Price. Entrs 
Chief, 242 W. 8th St., Miami, ITa. 

June 17-20— National Summer Meeting, In- 
stitute of the .Aeronautical Sciences, Bilt- 
■niorc Hotel. Los Angeles. Calif. 

luiie 22-25-Goldcn Anniversary of the Ait 
Force, New England observance. L. C 
Hanscom Field. Bedford, Mass. 

lime 23.25-29th Annual Meeting, Aviation 
Distrihiitois & Maniifactureis Assn., The 
Broadmoor, Colorado Springs, Colo. 

June 24-Soviet National .\viation Dn\. 
Moscow. 

fiine 24-28-Amctican Institute of Kletliital 

Sheraton Mt. Roval Hotel. Montreal. 
Canada. 

Tune 27.29-nth Annual Meeting, Institute 
of Navigation, Shcralon-Park Hotel. 
Washington, D. C. 

July 2-ll-24tli National Soaring Contost. 
Harris Hill. F.lmira, N. Y. 

(Cojitiiiiicd on page 5) 




When finishing equipment quits... 

Sinks NATIONWIDE SERVICE 


is real production insurance 

Somehow someone damages a spray gun... or the 
'''"'vC-S! part that should have been replaced weeks ago finally 
‘•gives up the ghosil’ Annoying? Yes! Fatal to your produc- 
tion? No... not if the gun is a Binks! 


Fast, local parts and repairs, Your local Sinks jobber or 
distributor.. .one of over 6000 located in North America... 
will have you back in business in a hurry. 


Nationwide 24-hour service. If the job calls for major re- 
pairs, say to a pump or compressor, your reconditioned equip- 
ment is usually on its way back to you within 24 hours... 
ready for additional years of Service- 

Engineering assistance loo. It may be that you need en- 
gineering assistance to help lick a finishing production prob- 
lem. If you do, it is as dose as your phone. 

Ask your Binks distributer. He will be glad to explain more 
fully these Binks product bonuses. Or. if you prefer, write 
to the address below. 


Ask about our sproy poinlrng school 
Open to aIf,..NO TUITION... covers oil phases 


Binks 

Eveuvrftt/fff fo/? 

SP>»T * Al« 

pp//vr/Nff 

Binks Manufacturing Company 

3114-30 West Corroil Ave„ Chicago 12, III. 

1 RErtESENTATIVES IK PSINCIPAl U. 

S. S CANADIAN CITIES • SEE tOUII ClASSIFIED DIEECTOIY 
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NOW IT’S A MISSILE CONTROL STATION! 

Here’s a new use for the versatile HelUop-Hut* 

The lightweight, air-transportable Helicop-Hut is helping guided missiles deliver their 
knockout wallop. 

As a mobile missile control station, the Craig-designed and built Helicop-Hut carries 
the special equipment necessary to check out and fire the missile. Components can be 
mounted either to floor or walls, 

Complete with its own heating, lighting and ventilation systems, the Helicop-Hut 
helps insure missile system reliability by protecting 
vital equipment against dust, dirt, moisture, heat and 
rough handling. 

FEATURES: 

• Lightweight — 950 pounds 

• Payloads — over fi,000 pounds 

• Insulation factor ^ — 0.24 

• Aluminum skin bonded to foamed-in-placc plastic 
core for maximum strength, minimum weight. 

• Inside dimensions — 76" x 76' x 96' 

• Meets government specifications for tvorld-tvide use 
■ Special accessories: lifung device for truck loadingi 

quickly attachable dolly for towing Hclicop-Hut. 

Other uses include: AGC landing systems, microwave 
relay stations, communication and navigation systems, 
maintenance workshops. ‘rtos.Msrk 

rill CRAIG today. 

TIMS, . A'-d, Danvtrs, Mass. Til.: SPring 4~1870. 

WESTERN DIVISION: 6214 West Manchetter Avenuiy Los Angeles, 45, California ORegon 842025. 
OTHER CRAIG PRODUCTS .... transportable and mobile eleetronic ^sterns, shelters, 
trailers, oar:s, mobile ren/re/ towers, missile carriers, re-asabte eontainers, antenna lowers and masts. 


(pui^ 



Typical Helicop-Hut Aeclronie in- 
stallation. CRAIG seruiee includes 

to operate on teasing our plant. 


(Coiifiiiued from page 5) 

(illy 6-10— Kleventh All-Women Ttanconti- 
Mental .\ic Race, front San Mateo Counh 
.'\irpotf, Cailos, Calif., to Nuith Philadei- 
plila .\irport. Pa. 

July 12-15— British Lockheed Intcmalinnal 
.\erohatic Competition, the National -\ir 
Races (third round) and the King's Cup 
,\ir Race, Coventry Civil .\ctodrome. 
Baginton. England. 

inly 28— Third .\nnual Jajccc Air Fair, 
sponsored by Portland (Oregon) and 
Junior Chamber of Commerce. Portland 
International .Airport. 

July 3I-.Ang- 4— Elescnth .Annual National 
Convcnlion. .Air Force Assn., and Ait- 
poivei Panorama. Sheraton-Park and 
Shoreham Motels. Washington, D. C. 

Aug. 1*2— Second .Annual Kxiborama and 
First .Animal National Photo Insttnincnta- 
tion Symposium, Society of Photograra- 
inctric F.ngineers, .Ambassador Hotel, Los 
Angeles. 

•Aug. S-10— National Nasal .Aviation Meet- 
ing, Institute of Aeronautical Sciences, 
U. S. Grant Hotel. San Diego, Calif. 

Aug. 10-11— Midget .Airplane Races. Osh- 
kosh, AVis. 

Aug. 20*22— Bcndix-Scintilla International 
Ignition Confetence, Sidney, N. Y. 

Aug. 20.23— AA'cstem Electronic Shots d- 
Conventiim, Cotv Palace, San Francisco. 

Aug. 26*28— Cas Dynamics Symposium 
Transport Properties in Caws at High 
'I'cmpcraturcs and Pressures. Techno- 
logical Imtihitc, Northweslern Univer- 
sity, Etanston. III. 

Ang. 315cpt. 1-Midgel .Airplane Races. 
Ft, AA’ayne, Ind. 

Sept. 1-15— Sixth Internationa) .Aeronautical 
Conference. Rosal .Aeronautical Society 
and InsHhite of the -Aeronautical Sciences. 
Folkstonc and London, England. 

Sept. 2-8—1957 Flying Display, Society of 
British .Aircraft Con.strnctnrs, Farnhor. 
ough, England. 

Sept. 3.14— 11th General .Assembly. Inter- 
national Union of Geodesy and Cco- 
physics, in conjunction with Intetna- 
tional Geophysical Year, University' of 
Toronto. Canada. 

Sept. 9— nth .Annual General Meeting, Iii- 
lemational .Air Transport .Assn., Madrid, 

Scph^l3— Third Pacific .Area National Meet- 
ing, .American Society for Testing Mate- 
rials, Sheraton Palace Hotel. San Fran- 
cisco, Calif. 

Sept. 15—1957 Garden Party and Flying 
Display, Royal .Aeronautical Society, AA’is- 
ley .Aerodrome, AVeybridge, Surrey, Eng- 

Oct. 2*4— Tenth .Annual Meeting and 
Forum, National Bnsiiie.ss .Aircraft .Assn., 
Cosmopolitan Hotel, Denver. Colo. 

Oct. 7-9— 13th .Annual National Electronics 
Conference. Chicago. III. 

Oct. 7-10-Triennial Inspection, Lesvis 
Flight Propulsion Laboratory, Cleveland, 

Oct. 7-12- Eighth .Annual Congress. Inter- 
national .Astronaulical Federation, Barce- 
lona. Spain. For details ssiite: lAF, 35 
Lou'cll Rd., Concord, Mass. 

Oct. 9-11— National Fall Convemtion. Soci- 
ety for Evpcriniental Stress -Analysis. FI 
Cortes Hotel, San Diego, Calif. 
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AMERICAN WELDING 

The World's leading Monufoelurer of Welded Hit 




We're developing tlie Atlas ICBM 
...giant step toward Outer Space! 


"The Atlas Intereontinental Ballistic Missile, now being 
desired and developed by coHVAH-vtSTROMt/ncs. will 
be, for a time during its flight, a true space vehicle. At 
hypersonic speeds, it will travel hundreds of miles 
beyond the earth’s atmosphere. 

"That's why our top theoretical scientists here at 
coNVAiB-ASTitOMvncs are exploring every implication 
of flight into space. Even now these men are thijildng in 
terms of multi-stage roclcebry, re-entry, solar propulsion 
and cosmic dust bombardment Other teams of our engi- 
neers and technicians are engaged in the practical appli- 
cation of this new science. Astronautics. 

"Our first job here at coNVAiF-AsrnowAorjcs. of 
course, Is to make the Atlas ICBM operative, for we 
are aware that this is a top priority weapon. You — as 
an engineer — can appreciate the stiinuJating atmosphere 
generated by a project so vital to America’s defense. 


"As a graduate engineer or scientist with an aptitude 
for creative thinking, your future is with convaib- 
ASTHONAVTics. Here you will associate with the leaders 
in this advanced Held — work in our new $40,000,000 
facility. You will see and feel the kind of achievement 
that means personal progress. And you will enjoy living 
at its best in beautiful, smog-hree San Diego, 

"For your future’s sake, write today to: Mr. G. N. 
McMillan, Engineering Personnel. Dept. 76A.” 


CON VAI R 

ASTRONAUTICS 
3S02 Pacific Highway, San Diego, California 
CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 



A vital product need just ahead on the horizon, lies 
in the field of INFRARED*. For detection of any 
potential aggressor, Hot stuff comes through! 
IH* has numerous significant advantages: target 
size is not critical... a passive seeker, it never 
divulges its source or location... will outperform 
radar of comparable dimensions. IR can't be 
jammed . . . when detecting, it 
can’t be detected. LMEE... pio- 
neering these advantages.. .has 


the research and production facilities to make all 
this a protective reality today. Its Advanced Elec- 
tronics Center at Ithaca, New York, has an IN- 
FRARED Projects Group staffed by recognized 
authorities on IR development. INFRARED by 
LMEE. ..with its broad applications to Airborne 
Weapons Control Systems... is another LMEE 
contribution to new uses of De- 
fense Electronics, For informa- 
tion on IR ...write Section F. 


Adtafiwi SficfStftWLiw PiiBclafife 

WEAPONS CONTROL RADAR • SEARCH RADAR . INDICATORS AND DISPUV • COUNTERMEASURES • NAVI8ATION 
MISSILE CONTROL • AIRBORNE SONAR • COMMUNICATIONS • FUZES • AUTOMATIC TEST • DATA PROCESSING 


^vgreis k Our Most /mporMnf Producf 


GENERAL 



ELECTRIC 


LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 





“Our greatest challenge . , . 

the development of men” 

Ralph Cordiner, President, General Electric Company 


“Few expenditures we can make are more 
important than those for education. A well- 
educated person produces more and consumes 
more, makes wiser decisions at the polls, 
mounts a stronger defense against aggression, 
and is better able to perform the grave re- 
sponsibilities of American citizenship. 


“Freedom needs educated people. So do busi- 
ness and industry. I earnestly ask you to 
support the college or university of your 
choice in its planning for expansion and a 
stronger faculty. The returns will be greater 
than you think.” 



If you want more information on the problems faced by 
higher education, write to: Council For Financial Aid To 
Education, Inc., 6 E. 46th Street. New York 17, New York 


puhlic serci'ee, tn cooperation with the Council for Financial Aid to Education 
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CONTOUR 
TRENl 


welded stainless pipe 
that’s smoother, stronger 


New Conlour-Trentweld outperforms any other 
pipe, welded or not. Here’s why: Contour- 
Welding is an entirely unique method of pro- 
ducing pipe and tubing. It puts gravity to 
work to pull down the molten weld metal 
until it exactly conforms to the contour of the 
pipe. Result: A smooth pipe or tube free of 
undercut or bead. 

What’s move, the Contour-Weld process 
starts with unifoiTnly rolled stainless strip, 
which insures constant wall thickness through- 
out the pipe. 

But the only way you can fully appreciate the 
ad' antages of ne\r’ Contour-T rentweld is to tiy it. 
We think you’ll agree, it can't be beat by any 
other pipe, welded or not. 


Why Trent’s Exclusive Contour*Welding Process Means Smoother Welds.. • 



TRiNT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY. WISCONSIN (Subsidiary of Crucible Sleel Company of Amerlco) 




Where metals must withstand extreme heat and stress . . . 

PUT G-E VACUUM-MELTED ALLOYS TO WORK 


Metallurgical Products Department of 
General Electric has the facilities and 
experience to solve your problems 
Better oxidation resistance at high tempera- 
tures . . . higher stress rupture strength . . . 
improved fatigue and creep strengths; You 
can get these and other critical properties, 
tailored to your design requirements, with G-E 
Vacuum-Melted Alloys. 

General Electric pioneered the development 
of controUed-atmosphere melting. And the ex- 
perience gained can be put to work on your 
problems through the modern facilities at the 


Metallurgical Products Department, in Detroit. 

From here you can get any of the standard 
vacuum-melted alloys ... or new ones designed 
to the rigid specifications of rocket, jet, or 
piston aircraft. You can get test quantities 
... or production runs of ingots, castinp, 
forgings, and mill shapes. And you can get 
valuable assistance on your project’s metal- 
lurgical problems from engineers with years 
of experience in vacuum-melting. 

For properties of high-temperature alloys, 
write for Bulletin VM-103. Metallurgical Prod- 
ucts Department of General Electric Company, 
11107 E. 8 Mile Ave., Detroit 32, Michigan. 


T^cgress /s Our Most Important T^duct 

GENERAL# ELECTRIC 


You know Thompson retreading... 
but do you know these 



other Thompson services? 


Thompson reconditions fuel cells and de-icer boots and services 
wheel assemblies in the San Francisco, Miami and New York 
plants. Assemblies are dismounted: wheels are cleaned, penetrant 
inspected and refinished . . . tires inspected and retreaded . . . 
tubes inspected and repaired . . . wheels reassembled and 
balanced. Passenger or freight lines flying any type of aircraft 
into these cities save on maintenance costs by using the 
prompt, expert service provided by Thompson. 


THOMPSON /c/ce^ 




32ND AND WALNUT STReCTS • PHILADELPHIA A, PENNSYLVANIA 
1 R«elo'inl onie**: ISOIS V*ntura Blvd.. Shtrman Oak*. Lo* Ane*l*«. CalKernla 


Sunday Punch! 


The nation's first supersonic, super-per- 
formance bomber ... a startlingly new 
concept in weapons systems . . . formidable 
addition to USAF's growing air arsenal . . . 
the B-58 "Hustler" by Convair . . . incor- 
porating telemetry by Tele-Dynamics Inc. 


If you have remote instrumentation prob- 
lems ... for equipment on or off the 
drawing board ... the creative research, 
development and production engineering 
staff of Tele-Dynamics Inc. invite, 
your inquiry. 


Te 


NAMics Inc. 

a/?atfnonJ e^oitn Co^ftoiatlon 



Future jets will be flying higher and faster than any 
now in the sky. This new generation of jets will use 
radically new products now in the development stage 
at Ex-Cell-0— l>uilders of actuators, valves, fuel nozzles, 
blades, rotors, fuel controls, parts and assemblies. 


EXCELLO, 


BX CeU-O FOR PRCCISION 


@) 




MAN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND ASSEMBLIES BY EX-CELL-C 



Assembly Line Advantages Result From 
LAMINATED SHIMS OF LAMINUM 


Aircraft assembly specialists in plant after plant after plant tell 
us essentially the same story. "IVi/fc Lamimm wt hold tolerances 
easily — os close as a Ihousandlh.” “We save lime.'' "We cid costs." 
All these assembly line advantages are yours with laminated 
shims of Laminum because , , . 

1. Laminum comes to you custom-cut to precise speci- 
fications. 

a. With all laminations securely bonded over their entire 
surfaces, Laminum looks and acts like Solid Metal. 

3. Yet Laminum p-e-e-l-s to size— quickly, easily and 
smoothly— /or a precision jit right at lAe job. 

Then, with Laminum, you’ll eliminate those costly extra opera- 
tions: no machining, no grinding, no stacking, no miking. 
And no grit between layers— ever! 

LAMINATED SHIM COMPANY, INC. 

Shim Headquarters since 19IS 
5106 Union Street, Glenbrook, Connecticut 



WE BOTH 
^ ARE 
PROUD... 


18 HYDRAULIC 
COHTROLS FOR 
THE CRUSADER 
SUPPLIED BY 


a i H 


4s 







The world's fastest U.S. Navy fighter- the 
F8U-1 Crusader — is the proud develop- 
ment of Chance Vought Aircraft, Dallas. 
And Bendix-Pacific is proud that 18 of its 
hydraulic controls have been selected to do 
a major part of the hydraulic work aboard 
the Crusader, 

Bendix-Pacific hydraulic cylinders, valves 
and accumulators have been specified for 


such vital functions as steering, wing fold- 
ing, refuelling, ordnance, arresting and for 
other safety features. In addition, Bendix- 
Pacific Geneva-Loc Actuators are supplied 
for the Afterburner Control. 

Whenever you have a hydraulic problem 
or requirement a qualified Bendix-Pacific 
Sales Engineer is available to you. Write 
us your requirements. 




F-100 . . . wired for high tem- 
perature, supersonic flight, and 
Alaskan cold with Auto-Lite 350 


AUTO-LITE 350 WIRE gives top performance from 400°F. to -80°F. 


North American’s F-100 Super Sabre is designed 
to operate in extremes of cold, heat, and alti- 
tude, And that makes Auto-Lite 350 silicone- 
rubber-insulated wire about perfect for the job. 
Flexible at -70°F., Auto-Lite 350 Wire also 
has high resistance to flame, abrasion, and to 
most aircraft hydraulic fluids, lubricants and 


fuels. In any installation where extreme tem- 
perature demands or chemicals are serious prob- 
lems, consider Auto-Lite 350 Wire, 

Many airframe manufacturers are finding that 
Auto-Lite 350 Wire reduces over-all production 
costs, too, compared with other types of high 
temperature wire. 


• FKxItle at Ixnperjliires below -S0‘F, 


il maibmjn Dperalln; 


• Meels SpK, MIL-W-!777, U.S,A,F, 

• Freostrippinr 

• Kanulacturod in sires 22 Uirn 2/0 


• RHislanllomoifBniiirerattfiydraiilicftijUs, * FUmo-tosisanl 
lubricanU inp luols for belli reclprocallnr • Easy printlnt of eiiculls with convcnllonal 
and jil-lype onlines markinimaolilnes 

For complole Information on Auto-Llte Aircraft Wire, including specifications and samples, write 10 ' 
The Electric Aulo-Ute Company, Wire and Cable Diwsion, Port Huron, Michigan or Hazleton, Pennsylvania 


AUTO-LITE 


GENERAL PURPOSE 
HIGH -TEMPERATURE 
AIRCRAFT WIRE 
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Heat-Fire Detection by Kidde ! 



ZONE... 

for all-over detection! 


Consisting essentially of a heat-sensing element 
i the coil shown above) and a transistorized control 
unit, the Kidde Continuous-Resetting Aircraft Fire 
Detector gives either an immediate nacelle overheat 
danger signal or a fire alarm, depending on the 
condition existing. 

Its control unit needs no shock or vibration isola- 
tion, has no vacuiun tubes, and requires no resetting 
after an alarm. 

The equipment is preset to prevent false alarms due 
to normal operational temperature rise, will con- 
tinue to function even in case of a rupture in the 
heat-sensing element. 



SPOT... 

for specific locations! 

Thermally actuated to open or close an electrical 
circuit upon rise of temperature, Kidde thermal 
switches will immediately detect and signal any 
dangerous temperature rise in specific fire-prone 
areas such as cable junction boxes, radio panels, air 
ducts, oil ducts or heaters. The switching function 
of these units may be set to occur at any prede- 
termined temperature from minus 85 to plus 1000 
degrees F. Designed for maximum stability and 
minimum drift, these Kidde units upon repealed 
operation are accurate to within plus or minus 5 
d^ees F. of their preset alarm temperature. They 
have been cycled more than ten million times in 
life tests with no breakdown. 


With more than 25 years' experience in the oviation industry, Kidde engineers stond ready to offer 
you the finest in oircroft fire ond heat detection, if you have o sofely problem, let Kidde help 
you solve it . . . and write lodoy for Kidde's Iciest booklet on Fire and Heal Detectors for Aircraft. 


KMd'e ® 


Walter Kidde & Company, Inc., Avrotien Division 
619 Main Street, Belleville 9, N. J. 


neering Offices: Delias, Tex. — Dayton, Ohio 
Louis, Mo. - Von Nuys, Coiif. - Woshington, D. C. 


District Soles Engii 
Seattle, Wash. -St. I 


EDITORIAL 


Reflections on 

The end of a fine air show is always a sad occasion. 
No sooner has the last swift jet swished over heads of 
sunburned spectators than the complex forces that have 
been marshalled for a few days to create a spectacle of 
infinite splendor and variety begin to disintegrate. It is 
like a circus striking its tciits after a final performance. 

As crowds of cash customers stream homeward through 
traffic jams, transient aircraft are already taking off like 
homing pigeons for their native hangars. Prop and rotor 
«’ash of departing planes and helicopter stirs up (wper 
clouds of discarded programs, tom tickets, and old sales 
pamplilets. ^'ete^a^s who have fought togetlier in shoot- 
ing wars and now claw each other in brochure battles 
tor sales gather in the striped, half-deserted hospitality 
tents for a final libation and mellow reminiscing before 
scattering across F.urope and the Atlantic. 

One of the Best 

The 22nd Salon International d'Aeronaiitiqne that 
ended on a balmy Parisian Sunday afternoon at Le Bour- 
get Airport was a fine show. We liave seen all of the 
world's major air shows dating back to the pylon bending 
davs at Cleveland through the migrations of the National 
Air Show. We w-atched Famborough's rise to glory, and 
also stood at Tusliino on the outskirts of Moscow as the 
massive Soviet airficct thundered overhead. But we have 
to scrape our memory hard to find another air show that 
surpassed the cunent French one. 

One of the most important factors that added flavor 
and import to the current French show was its strong 
international flavor. Tliere were aircraft displayed from 
H countries, including machines from Czeclioslovakia. 
Poland and Russia and the resurgent German aircraft 
industry. The French show is the only one left in the 
world today that retains its strong international flavor, 
niiis is a pleasant contrast to tlie narrow chauvinism of 
tlic Farnboroiigh display that even barred aircraft from 
Dominions of titc British Commonwealth and still re- 
fuses to allow anything to fly that contains ecjuipment 
of foreign manufacture. 

Another major factor in the success of the French 
show was tlie tremendous |xirtici|jation of the United 
States, both by the Air Force, celebrating its 50th anni- 
versary, and tlie aircraft inclustrv. Altliough none of the 
latest' Macli 2 USAF fighter crop was displayed, the 
North American F-lOOCs of the Skvblazer acrobatic team 
and the F-IOOD in the static display were the only tmly 
supersonic aircraft in the show now in widespread opera- 
tional seniee for the westetn allies. The aerial refueling 
technique that has given Strategic Air Command its 
intercontinental atomic striking power was demonstrated 
at low level for all to see. And the first intercontinental 
missile, subsonic Northrop Snark, was mounted with 
boosters on a field launching ramp ready for action. The 
USAF display created a tremendous impression of a 
powerful air force in being. 

'I'he strong representation of the U. S. aircraft industrs' 
tt-as an impressive demonstration of the powerful effort 


Paris Air Show 

it is making in the international commercial market. 
Contrast between tlie products now offered in the jet 
transport race bv the British, who admittedly once had 
a commanding lead in this area, and those being sold by 
U.S. manufacturers provided observers with a good indi- 
cation of how quickly the British advantage has been 
dissipated. 

The British were liampcrcd by treasury-imposed limita- 
tions on their participation. But tliere was an air of sour 
grapes and grumbling among the British iirdustry con- 
tingent and their daily and technical press that tends 
to confirm the feeling that technical and financial rough 
air lies ahead for both the industry and military. The 
traditional British sportsmanship and stiff upper lip in 
tlie face of adversitv were notably absent in the public 
and private blasts loosed at American competitors. 

Perhaps the most significance emerged from the 10 day 
show in wares displayed bv tlie French on the ground 
and in the air. There is little doubt that the Frencli arc 
now the dominant force in European aviation. They 
have alwpvs been noted for their creative and imaginative 
engineering approaches. There is no lack of evidence 
011 tliis score now with their rocket and ramjet work, the 
coleopter, skid landing tccliniques, mixed power inter- 
ceptors and STOL concepts. But even more significant 
is the production effort that is now backing up the bril- 
liant prototvpe display. As examples, the Nord Noratlas 
twin engine transport, tlic Eouga Magister jet trainer 
and the Dassault Mystere fighter scries are all solid pro- 
duction aircraft with good delivery records and an export 
sales record as proof of their technical excellence and 
operational serviceability. 

French Advances 

It is interesting to note tliat it was tlic French industry 
that put the first truly European supersonic fighter into 
production— the Dassault Mystcrc IVB2— which is now 
in limited operational service with the Armcc de I'Air. 
The mixcti |xiwcr Trident developed by Snd Aviation 
was the first living prototvpe in Europe to demonstrate 
tire combination of turbojet and rocket power and an 
air-to-air missile. The Dassault Mirage delta wing inter- 
ceptor is prohablv the fastest fighter prototype flying in 
VV'estern European skies today. 

On tlie commercial side, the Sud .Aviation Caias-elle 
lias an excellent chance to break into the international 
jet transport market on a sizeable scale. It was impres- 
sive during its North and South American demonstra- 
tions where it satisfied both tlie airline technicians and 
the cabin-riding passengers. Snd faces a major problem 
in accelerating production sufficiently to satisfy airline 
demands if orders develop and in establishing an inter- 
national service organization to bolster airline roaintc- 
nanee organization. 

French aviation is driving liard along technically sound 
lines. Onlv a major political or financial crisis appears 
to be able to prevent it from fulfilling its present promise. 

—Robert Hotz 
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The crankshafc is the backbone of che piscon- 
npe engine. Illusiraied above is che crankshafc 
forging for the most powerful piston-tjpe air- 
craft engine ever proouced. 



Thrust 


The history of Wyman-Gordon’s 
concrihucion to aircraft progress 
dates from the inception 
of che "flying machine". 

The jet age is now calling 
on the unparalleled resources 
of Wyman-Gordon, which include 
che widest range of hammer and 
press e<]uipmcnt and che greatest 
technical know-how in the industry. 

Larger and more intricate 
forgings than heretofore available of 
aluminum and magnesium are being 
produced on presses up to 50,000 ton 
capacity, and giant hammers are 
fulfilling the growing need foe 
forgings of titanium, high density 
maiciials or so-called super alloys. 
Now, as for nearly 75 years, 
there is no substitute for 
Wyman-Gordon experience and ability 
for — Keeping Ahead of Progress. 


At the bottom left is a turbine disc forging made 
from high density heat resisting alloy, and 
next to it is a titanium compressor wheel 
forging for two of the most powerful jet engines 
yet produced. 



Wyman-Gordon Company 

Eslob/ished 18S3 ■ 
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WHO'S WHERE 


In the Front Office 

Walker G. Dollmeyct and Rudolph W. 
Weibt. directors, Solar .\itcraft Co, San 
Diego. Calif. 

John O. Gtccn, Ji.. a ditcclot, PcrmaccI 
Tape Com.. New Brunswick, N. |. 

Reese B. Lloyd, piesidcnt and a diiectoc. 
Ileinta Manufatturing Co.. Philadelphia, 
I’a. Mr. Lloyd succeeds Charles B. Grace, 
now boaid chairman. 

T. F. Flood, vice president-sales and 
inanufactiiring and a director. The Frank G. 

I lough Co., Libertyvillc, III. 

Preben K, Johnston, a director, .\ircraf* 
,\nnamcnts, Inc,, Cnckeysvillc, Md. Also: 
Richard W. Sanford, vice ptesidenl and 
director of engineering, and Harry F- 
Knieschc. vice president-niaiuifacturing. 

E. Douglas Reddan. president, and Nor- 
man C. Anderson, vice president. Infrared 
Industries, Inc.. W'ellcsiey, Mass. 

Eugene Caldwell, president, Bakcr-Ran- 
king Co., Cleveland, Ohio. Mr. Caldwell 
succeeds Percy L. Douglas, who continues 
as a director. 

Pliilip S. Hill, executive vice president, 
Mystcr Co.. Portland, Ore. 

Voliiev F- Morin, executive vice presi- 
dent, and William A. Clegem. vice jsresi- 
dcnt-producl development, Meletron Coep.. 
Los .\ngclcs, Calif. 

Robert G. Tabors, vice president and 
general manager, Electronics & Instrnmen- 
tation Division, Baldwin-Lima-Hamilton 
Corp.. NL’altham. Mass. 

Fred II. Crank, vice president-customer 
relations. Radioplane Co., subsidiary of 
Northrop Aircraft. Inc., \'an N'nys. Calif. 

Fred A. WTtizer, Jr., vice president-sales. 
The \\'aldorf Instrument Co., iluntingttm 
Station, N. Y. 

E. B. Hatliaway. vice president-trade sales, 
Tlic Firestone Tire A' Rubber Co,, .\kroii. 
Ohio. 

Honors and Elections 

Presidential .Assistant Edward P. Curtis 
has been awarded an lionotaty Doctor of 
Science degree bv Stevens Instilnte of Tech- 
nology in tccognilion of his outstanding 
contribnlions to the fields of business and 

Carter L. Burgess, president of T’tans 
W iirld .Airlines, iiu.. has been awarded an 
lionotaty Doctor of Engiiiccring degree by 
Worcester PoKtccliiiic Institute. 

Mrs. James H. Doolittle, the w ife of Geii. 
lames II. Doolittle, has been presented a 
scroti making her honotaiy txnimiander of 
lilt- Women's Squadron of 'Ihe .Air I'orcc 
.Association. 

L. Eugene Rosil, vice president of Lock- 
heed .Aircraft Corporation and general man 
ager of the Missile Systems OiMsion, has 
received the .Air Force Exceptional Sersite 
•Award. The citation texid in pail, . . by 
execptioiiallv meritorious service to the De- 
partment of the Air Force. ... In tliis era 
ol progress, the singularly distiiigiiished ac- 
Lomplishmenls of Mr. Root in flic field of 
aerodynamics teelinology and weapon sy- 
tern development planning have tamed him 
tlie gratitude of the US.AF. " 


INDUSTRY OBSERVER 

This column was writtcii by Avi.eTiON AA'eek editors attendi/rg the 22nd 
Salon Jiitcriiat/oiial d'Aerofiaritique at Le Bourget Airport near Paris. 

► Rolls-Rovcc’s latest version of its Conway bypass engine is rated at 
16,500 1b. static thrust for civil use and 17.150 lb. thrust for military. 
These ratings were otigiiiallv written on the Conway placard at the Rolls 
static exliibit at Le Bourget, but later were painted over presumably due to 
sccuritv restrictions. F'irst attempts to run the late model Conway at full 
rated power failed at about 3,000 lb. thrust short of the proposed civil 
ratiiig- 

► Dassault Super Mystere IVB2 is flying with SEPR 661 rocket engine. 
Derelopmenl of this engine will be part of ixjwerplant for Dassault Mirage 
III making a turbojet plus rocket poweretl interceptor. Rocket engine is 
rated 3,300 lb. thrust. 

► .Motoimport, Polish foreign trade agency, quoted a price of S55.000 on its 
four place civil helicopter patterned after the Russian Mil-1 design. Model 
exhibited at Le Bourget featured a pilot's single seat forward with a long 
scat liolding three persons aaoss the rear of the cabin. Some Russian 
mamifacturcd instruments were used in the display model althongli Polish 
officials said tlicv were developing the capacity to build tlicir own inslru- 

► Bristol and dc Havilland are pushing hard to get cither an advanced 
Olympus or the 25.000 lb, Gvton with aftcibnmcr into the Chance Vought 
I''8U-3 Mach 2 fighter now being designed for tlie Navy. 

► l-'ouga has sold 48 of its Magistcr jet trainers to the Argentine. Most of 
these trainers would be assembled in the Argentine state aircraft factory 
from parts sliippcd from h raiice. 

► British obserxers studying the picture display by Republic of its F-105 
fightet-bomber already living in tlie Mach 2 S])tn;d area were struck by its 
resemblance to the new jlnwkei sui>crsonic strike figliter being designed by 
Sir Sidney Canim as a privately financed Hawkcr-Siddelcy group venture. 

► N.qjier iias purchased a Comair 440 for another experimental installation 
of its iilaiul tiirijiiprop. Meanwhile REAL, Brazilian airline, is planning 
the first sistcm wide switch from Pratt &• WTiitnci R2S0O piston engines 
to Eland tiirboprops for its Comair-Liiier fleet. 

► Baroudciir, Slid .Asiatinn’s skid landing gear figlitci-bomtxir, has recently 
made skid takeoffs using 1.800 ft. of grass field. Baroudctir is now poweicd 
bv an 8,000 lb. thrust sersioit of the Sneema .Afar turbojet. 

► Sud A\ iation pl.ins to double production rate of its Caravcilc jet transport 
from four to eight per mouth in its Erciich plants by 1960. Meanwhile 
.stiff eomiKtition is going on aiming British and U.S. engine builders for 
installation in advaitccd sessions of the Carasclle now being designed by 
Slid. 

► Radio-guided bomb designated B13.10 is part of heavy offensive armament 
carried bv Snd .Axintion Vautour ground attack xetsion. Bomb has usual 
erucifoini fins connected by an annular shroud wing and mounts canard 
control surfaces neat the nose. 

► linginc cooling installation of Czccli Axia 14 features recessed cowl Hups 
sealed at trailing edges for high speed o|)Crafion of ejection svstcni using 
engine exhaust as prinian dtixing stream. In climb or other high poxvet low 
speed flight regimes, opened cowl Baps do not protrude beyond cowl external 
contours and therefore keep cooling drag to a minimum. 

► Gminman EllE-lE has flown to 77,000 ft. altitude during tests at 
Edwards AEB. Plane ha-s all-weather ca))abiUty. Txx-o-seaf trainer xersion, 
designated EHE-ll'T is 12 in. longer and xvcighs 500 lb. less than the 
fighter xersion. AA’esI Gerntanx is interested in both versions. 
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HOW THE sQiQc3®3aaa saan helped... 

Build a Gyro for Straight Shooting f 


Arniraiy llial coulil hil a fly from » n'rcaiiiin? 

Tlial's llip “impossible" fire rontl-ol j:yro liiiilt by 
Minneapolis Honeywell. .Aeronautical Division. 
Known as the HIG-5 (Hermetic Inlcftrating Gyro), 
lightweight and small etioii^h to hold in the palm 
of your liand, it supplies the “sense of balance” 
necessary at su|>eraonic speeds, 

Operating: in a viscous fluid under wide limits 
of leinperaliirc and pressure, seals ran be no less 
than perfect. What material was used? “0” rings 
of I’NIO?! Carbide Silicone Rubber. 

Fabricated by Moxncss Products Company, 
Racine, ’R'isconsin, lhc.se “O” rings were tested 
from — 65 to +200 deg. F„ at simulated pres- 
sures from ground level to operational altitudes. 


Under such rigid tests, Umo.n Carbide Silicone 
Kulibec showed outstanding scaling qualities and 
rcsislaticc to eoinprc.ssion set. 

This is another example of bow tlic UNION 
CARBinE Silicones M.-iti has lielped solve an "im- 
possible" problem. \ booklet —"Look to UNtON 
Carbide for Silicones"— describes silicone rubltcr 
and many other .silicone products. Write Dept. 
Aw -63 lodav. Silicones Division. Union Carbide 
Corporation’, 30 East 42nd Street, N. Y. 17, N. Y. 



Washington Roundup 


Army Wins Missile Race . . . 

Aimv, althougli apparently resigned to Defense Secre- 
tarv Charles E. Wilson's order depriving it of using an 
intermediate range ballistic missile operationally, still 
managed to outstrip the Air Force in the race to gain 
this country's first successful IRBM firing. After hvo 
unsuccessful tries earlier this year. Army managed to fire 
a Jupiter over 1,500 mi., tlic limit of its designed range. 
The missile, fired from Patrick .\FB. Fla., reached an 
altitude of approximately 300 mi. In one of the earlier 
attempts 'iewed by Secretary Wilson, the Jupiter was 
destroyed in the air at the end of its verticai flight. 

Air Force thus far has made three attempts at kuinch- 
ing the Thor, none of them successful. In the last 
attempt, fuel .spillage touched off a fire that destroyed the 
missile prior to lauiicli (AW May 27. p. 25). 

. . . Looks to Future 

while surrendering tlic Jupiter, Army is Still not 
content to live under Secretary Wilson's orders of last 
Now 26 limiting it to missiles with ranges of 200 mi, 
or less. As reported in Aviation Week (Slay 27. p. 23). 
the service is pressing desclopment of a 750-mi. tactical 
missile. Already labeled the “gap" missile, it has now 
been mentioned publich- bv Army Chief of Staff Gen. 
Maxwell D. Taylor. Tlie Army, Taylor said, "is pursu- 
ing feasibilih' studies of a missile in range between Red- 
stone (200 mi.) and Jupiter." 

Otiicr Armv and Defense Department spokesmen 
has-c denied anv consideration by W'ilson of a request 
to grant an exception to his memorandum ubich effcc- 
tivch' bans Army use of such a weapon. 

Guarant'eed Loan Progress 

Probability of present congressional session continuing 
into August increases the chances for passage this rear 
of the gos'cmment-giiarantccd equipment loan bill. 
Senator A. S. Mike XIonroncy (D.-Okli.) introduced the 
legislation last week at tlic request of the Cis il Aeronau- 
tics Board. 

CAB believes the legislation would help remove local 
service catricis from subsidy tlirougli the use of more 
tificient and economical aircraft. The bill lias tlic 
strong support of tlic Assn, of Local and Territorial Air- 
lines representing six of the local scnicc airlines. Con- 
ference of Local Service Airlines, representing the re- 
maining seven carriers, took no iniincdiatc action 
following a statement last December by CAB Chairman 
James Diitfec tliat the Board favored cqiiipincnt ioan 
guarantees. However, the group indicated last week tliat 
it would lend its support to the measure. 

Protest by Durfee 

Watch for strong protests from the Civil Aeronautics 
Board against nioves to transfer any of its present powers 
to the permanent Federal Aviation' Agency recommended 
bv Presidential Aide Edward P. Curtis (AW Slav 20. 
]}! 26). CAB Chairman James R. Durfee told the House 
Interstate and Foreign Coinnicrce Subcommittee tliat 
iic will not support anv legislation that would change 
the present structure of the Board. 

Durfee said regulation of safety as well as economic 
iurisdiction of the airlines belongs in tlic legislative 


branch of the government througli the CAB and should 
not be transferred to the executive department. Curtis 
has proposed the absorption of all but the economic 
powers of the Board into the Federal Aviation Agency 
which would, Durfee says, move accident investigations 
and the writing of civil air regulations into the executive 
departmen t. 

Durfee told the subcommittee tliat lie supports the 
interim Airways Modernization Board which will confine 
itself to research and development of the airways system 
during the next three years under the Curtis proposal. 
Durfee, liovvcver, did ask for an amendment that would 
lequire complete coordination with tlic C.AB before any 
“svstem, procedure, facilitv or device" is selected bv 
the AMB. 

USAF Round Robin 

Planning for tlic long-ptoposcd move of Air Research 
and Development Command headquarters from Balti- 
more fo Andrews AFB near W'ashiiigton is entering the 
final stage, although no firm date has been established. 

As ARDC nioves into Andrews, headquarters of tlie 
Military Air Transport Service vvili move out, transfer- 
ring to Scott AFB. III. 

Tliis move vvili generate two other headquarter switches 
—Air Training Command from Scot! to Randolph AFB. 
1'ex-: Aviation Medical Sciiool from Randolph to Brooks 
AFB, Tex. 

New USAF Under Seerel’ary 

Malcolm A. Maclntvrc. New York attorney and a 
veteran of the wartime Air Transport Command, is new 
Under Secretary of the Air Force. He succeeds James 
H- Douglis, vvlio recently became US.XF Scetcfiiry. 

Maeintvre resigned as corporate counsel for American 
Airlines, Inc., and from his law firm of Dcbcvoisc. 
Plimpton and McClean, which represents Ramo-W'ool- 
dridge Corp.. technical manager of the .Atlas and Titan 
intercontinentai and Thor intermediate range ballistic 
missile programs. He also sold small stock holdings in 
American Telephone &r Telegraph. Standard Oil <if 
California and Phillips Petroleum, all of which do busi- 
ness vvitli Defense Department. A graduate of Vale 
and Oxford Universities, MacIntyre spent 44 months in 
the Air Transport Command and was awarded the Legion 
of Merit and a certificate of commendation by the First 
Airborne Army. 

Ticket Scalpers 

Sharp upswing in the volume of airline ticket scalping 
coupled with the use of fictitious names in order to 
control hard-to-get airline sent reservations prompted the 
Civil Aeronautics Board to press for federal legislation 
that would impose a SlOO to S5.000 penalty for each 
offense. 

The Board emphasized that tlic rcs,ale of tickets at 
iiriccs over established rates has created a “substantial 
burden" on the industrv’ and predicted a continuing in- 
crease in tlic practice unless punitive action is taken. 
Airlines have long been protesting the use of fictitious 
names as a means of reserving lirgc blocks of scats on 
popular flights for resale at premium rates after tlic 
fliglits arc presumably sold out. 

—Washington staff 
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U. S. STATIC AIRCRAFT DISPLAY at !.■ 
(extreme riglit rear). Note lone Ho«kcr ii 
















French Lead Europe Technically in Air, 


B)' Daxid A. Anderton 

Paris— Technical leadership of ^Vestem Europe’s aircraft industry is now 
both the property and the responsibility of the French. 

'ITiis shift in engineering power, first beginning to show about two years 


ago, was niadc evident and underscored 1 
against tough competition at the 22nd 
Lc Bouvet Airport near Paris. 

Among the engineering evidence; 

• Light interceptors such as the hirbojet 
powered Noid Corfaut II which can 
reach 50,000 ft. in about four minutes 
from a standing start, the rocket- 
powered Sud Aviation 'I ridcnt II which 
blasts to 50,000 ft. in two minutes 
thirty seconds from release of brakes 
and the turbojct-plus-rockct Dassault 

• Liglit fighters such as the Dassault 
Etendard, the Sud Aviation Baroudeur 
and the Btcguct 1100, designed to 
NATO requiicinents for a specialized 
ground attack tspe witli a sea level 
speed of Mach .95 and capable of op- 
erating from impreparcd airfields. 

• Wide range of powcrplants from the 
tiny Turbomcca Astazou turobprop 
unit rated at 320 hp. to the Sneema 
Atar 9 developing 13,200 lb. tbmst 
xvitli afterburner. 


ly the dynamic displays of the French 
International Aeronaurical Salon at 

• Sneema Flying Atar, a pilot jet engine 
test bed with automatic stabilization, 
iiimcd at the dcsclopment of a senes of 
vertical takeoff aircraft based on the 
coleopter principle. 

• Variety of short-range air-to-air mis- 
siles and other specialized types includ- 
ing the Nord SS.IO anti-tank missile 
v.liiclj is tlic onls postwar missile de- 
velopment to have seen combat use. 
Tlic SS.IO was used bv Israeli forces 
against Egyptian tanks in the Suez war. 

• Quick pickup and use on prototype 
and operational airplanes of advanced 
aerodynamic features necessary in tlic 
transonic and in the supersonic flight 
regime. 

I’rcncb fighters have skih tails, low- 
set on the fuselage or high mounted 
on the vertical fin. Tlicy have lortcx 

e cncrators, leading edge extensions, 
hint trailing edges, and w-ing fences to 


curb the unruly flow oxer swept wings. 
Structurally they liave thin aeiodMiamic 
surfaces, made possible by the use of 
latest machine tools and fabrication 

To an obsener familiar only with 
U. S. aircraft, the hhench types on dis- 
play may not hase shown much nesv. 
But the fact is that the French designers 
arc not lagging behind tlieir contempo- 
raries in tlic United States by a com- 
pictc generation of fighters and bomb- 
ers, but only a few months or a year 
of dciclopment time. In some eases, 
sucli as in tlic development of the light 
interceptors and ground-support types 
for the specialized Frencli military posi- 
tion. tlic FrcncIi technicians are match- 
ing the engineering output of the U.S. 
and Russian cngineeiing teams. 

Only the reawakening German air- 
craft industry, reprcsenti'd at the salon 
bv a handful of light aircraft and a 
group of grey-uniformed Luftwaffe of- 
ficers, shows any capability of challeng- 
ing the French technical position in 
Europe. 

But all is not completely smooth 
going in the French aircraft industry. 
In spite of technical progress, sonic 
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Show Proves 

excellent tv pcs have been dropped for 
lack of development and production 
funds, or for otlier reasons. One ex- 
ample is the Sud .Vviiition Dutand.il 
interceptor vvliicli was originally de- 
veloped bv an engineering team at 
Slid Fst .Aviation. .After the merger 
of Slid Kst and Oiiest into Sud .Avia- 
tion, the Duranda! was ptaetiially 
dropped in favot of the Trident, i 
Oucst design. .As a budget detision, 
this ciimiot be stroiigK criticized be- 
cause the two tv|xs were duplication 
of effort. 

But technically lliesc were different 
appriiaclics to the iiine requirement, 
and to some observers were both worth 
dcvelopnient effort. 

Budget worries vviiicli dog every air- 
craft industry also plague the rrcncli. 
Current orders for high speed aircraft 
such as tlic Dassault Super Mystcrc 
arc not huge enough to warrant ,i solid 
imcstnicnt in elaborate production 
tooling. Instead these orders ate 
strctelicd out and planes ate delivered 
to fonibat squadrons over long months. 
Dassault's macliiiic tooling and |jroduc- 
tion facilities arc among the finest any- 
where available, but ate restricted in 
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theit output by monchiry considern- 

llic Krcncli lia\c come a long way 
since the early poshs.ir plethora of 
prototspes that threatened to bog down 
the industry bv sheer u’cight of num- 
bers. I-'ortvinatcly the I'rench sasv in 
time the folk of an indiscrinimalc 
]3olic'' of building airplanes simply to 
amuse the engineers. The nc.-rt step 
was obsious and piinful. hut it re- 
duced sharph the numlser of prototype 
aircraft and engines in France to a 
workable level. ,\ master plan was 
fonnuiated in Air Ministry for the 
air defense of hrance and on this 
basis the guide lines for aircraft de- 
velopment were draun. 

Flying Afar Impact 

Sneema's Flying At.ir test rig created 
a sensation among technical observers 
when Test Pilot Auguste Morel took 
the jet engine plus seat straight off the 
ground, hoscred briefly at a few feet 
and then rocketed upward to about 
fisc hundred feet, lie crossed the field 
and hoscred in front of flic stand. 

Mying ,\tar is essentially a jet engine, 
an ejection scat, and a set of outrigger 


legs carrying bleed air control and 
stabilization jets. Tliis sohicle is the 
third in a inniti-step program planned 
b\ Snccnia with tire end aim of de- 
veloping a vertical takeoff craft based 
on the coleoptor principle of Helmut 
Zborouski. Eventual designs will hmc 
the central pcmcrplaiit surrounded by 
on annular wing coufaining fuel and 
accessories. These «ill all be tailsittcr 
VTOL aircraft (see pliotographs on 
page 101). 

lliis 22iid Salon was an aeronautical 
shou’ease for more than the French. 
In numhets and size of effort, the 
United States carried the show in the 
static displavs. Bodng. Convair and 
Douglis showed models of theit jet 
transports and promoted their entire 
passenger lines. Outside, the static air- 
craft park was headed by a scarlet 
Nnrtlirop Snatk intercoiitiiieiital mis- 
sile. flown to the show in the bcllv of 
a Douglas C-124 Globcmaster. Behind 
it stood a Martin Mahidor driven up 
from the forest positions of the 12th 
Ait Force in Germans. Flanking tlic 
Snatk were two S’ortli American 
I'-lOOs, the bvo-scjtcr F-IOOF trainer 
and the single scater F’-IOOD sersion. 


Behind these were the Lockheed Her- 
cules C-1 sO turboprop transport, F'air- 
ehiid-built C-I2s transport, Douglas 
RB-(if). Boeing B-47 Sttatojet. Martin 
B-57 and Vcrtol 11-21 helicopter. .\11 
these militars- aircraft were exhibited 
by the USAF'. 

In sharp contrast was a lone R.\F 
Hawker llimter st, Hiding forlornly to 

Tu-104 Arrives 

Russian contrihution to tlic sliow was 
the graceful Tu-lO-l transport which 
flew in from Moscow in three liours 
thirty minutes. 'I'hc plane was demon- 
strated by an .\croflot crew both days of 
Ihc flving display and surpri.scd obsers- 
cts with its low level passes at unusii- 
iilly lii^li 5|3ceds considering the thick- 

Tlic Tupolcs' design looked solid and 
ste-adv in its slow final approach and 
touchdown, due primarily to the large 
slotted flaps on the thick wing. Thu 
sweptwing twin-engined turbojet trans- 
port dresv the biggest crowd of any 
airplane on display. 

Polish section of the Salon included 
an SM-1 helicopter, basically the Rus- 
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sian MiM built in Poland. This ma- 
chine «'js listed as available for cxpoit 
at a quoted cost approximating S50.000. 
Almost hidden on the Polish stand was 
a model of a four-engined transport 
uhieh is to go into production "nc.xt 

Czechs flew Avia H. their name for 
the Ilyushin H transport built in 
Czechoslovakia, and announced that 
the airplane was available in four ver- 
sions for export, complete with spare 
jiarts. ,\ new version will seat 32 pas- 
sengers. Current version is offered in a 
12 place executive style and 24 and 28 
passenger seating plans. Czechs also 
demonstrated the Brigadyr agricultural 
aircraft and the Trener Z-226 in flight. 
Acrobatic Teams 

Higliliglit of the flying display was a 
scries of acrobatic demonstrations bv 

fi\c teams: four Dassault Mystcre IV.As 
from tlic I'tcncli Arince de I'Air. 
three Pouga Magistcr trainers from the 
French Ecole de I'Ait, live Hawker 
Hunters from 111 Squadron RAF. four 
Canadair-built Sabre Mk. IVs from the 


Italian Air Force, and the USA!' Sky. 
blazers team fljing four North Ameri- 
can h'-lOOC Simer Sabres. 

ludis'idual flying acrobatic honors 
went to the Czech demonstration of the 
Trener Z-226 whose pilot did outside 
loops and ins erted runs at what seemed 
like inches off the runw.iy. 

Top technical interest in the missile 
field was concentrated on the Nord 
ST.450, a supersonic ramjet test vehicle 
designed to explore tlie potentialities 
of ramjet propulsion at speeds of Mach 
3 and altitudes above 65.000 ft. ST.450 
is boosted to operational speed by a 
pir of MTO units and is tail-launclicd. 
The 'cliicic can be recoscred by pra- 

Design of the ramjet engine is the 
familiar single spiked-inlet type in 
wliicli a conical central body is sur- 
rounded by an annular cowling. The 
spike creates a single inclined shock 
which cither impinges on the cowling 
lip or remains ahead of it so that the 
diffuser operates with spillage of the 
excess air. This engine ptobabh' uses 
the latter approach as a recovered ST. 
450 which had hit a Speed of 2.100 
iiipli. at an altitude above 75,000 ft. 
was displayed. The \cliiclc, originalh’ 
pinted black and white for optical 
tracking, showed \isidly where the 
effects of acrodsnamic heating had 
iHuned and eroded the pint and 
blunted the sharp tip of tlic central 
spike. Heat transfer patterns could be 
cle.irh tr.'iccd and the transfer of flow 
from laminar fo turbiilcut could also 
l>c seen bs the difference in paint 
burmiff. 

Air-to-Air Missile 

Nord’s 5103 air-to-air guided missile 
was on displas and sliown pliotogtaph- 
iealls on the .vinic com|jam‘s Cerfaut 
II interceptor. The 5103 has a cyliu- 
driea! body and ogival nose with four 
truncated delta aerodynamic surfaces 
at the rear. Guidance is by radio link 



TU-104 PHOTOGRAf>H£D on high speed run over crowd at Le Buucget. 



RUSSIAN TU-104 JET AIRLINER drew largest crowds. SUe can be judged by compaiison with people and car. 


LANDING ROLL OF TU-104 (below) after approach (above). Note large slotted flaps and height of landing gear. Serial number is 5423. 




Caravelle Latest Hughes Interest 

Howurd Hugliofi' unsatisfied desire tr> build a jet transport niiiy still be smolder- 
ing. but most probable outcome of Hughes’ talks last ueck nith Slid Aviation 
officials uill be an order fot Trans «'orld Airlines for sis or sc«n l«in jet 
Caravelle jet transports for delivers' late hi 1959. 

Slid officials in Hnris bid indicated Ilut Hnglies alsn uas interested in bnildin; 
the airplane. This is doubtful. Aviation Week learned in Los Angeles, though 
a larger Ilnghcs-TA' A order uas inmored. Four Snd representatives met uith 
Hughes in Los .Angeles, including Secretary Cencral Sinioncl. 

Hughes last vear asked the CAB to permit him to retain control of Trans AVocId 
Airlines while producing a jet transport (AW Mar 21. 1956, p. -41). No hearings 
were held and the application uas not lolloucd up. Mainifnctnic nf the Caravelle 
presumably would be for T'WA and uoiild need CAB approval. 

The French delegation conferred with Paris nightly. Mystery still clouded the 
results as Simonet slipped qnietiv back to Paris at inid-ucck and Hughes took 
off lor Montreal with a TWA group to fly one of Trans Canada Aiclincs Vickers 
Viscounts. Tire inference «-as that Hughes might also be interested in buying Capital 
Airlines 15 deferred Viseoimts. 


from the launching aircraft. The inis- 
sile weighs 297 lb. and is about 81 ft. 
long. 

SEPR (Sacictc d'Etude dc la Pro- 
pulsion par Reaction) showed its two- 
cylinder acid-alcoboi rocket engine 
developed for tire Dassault Miragc- 
Engiiie thrust rating is 5,000 lb. I'licl 
is furfuryl alcohol with 98% white 
finning nitric acid as the o.\idizcr. 
Most of the engine is constructed from 
aluminum alloy (I'rcnch designation 


AG5) and an inhibitor is used in the 
nitric acid. Current life of flic com- 
bustion chambers is about twciilv fiic 
hours. 

Two new Turboniccj powerplants 
were displayed. Astazou turboprop unit 
is rated at 320 hp. and weighs approxi- 
matcli 245 lb. without the propeller. 
Tramaontanc gas generator has a pres- 
sure ratio of 3.5 and weighs 575 lb. 
It delivers about 1.1 lb. of ait 
per second. Shown publicly for the 


liitbopto]) rated at 750 hp. for takeoff 
and weighing 595 lb. less propeller. 

Dassault, holding the license for the 
-Arnistroug Siddelcy A'ipcr turbojet, 
showed its own lariant on that engine 
designated the R7. 'nirust rating is 
about 5.100 lb- dry and about 4.100 
with afterburner. Engine weight is 
about 750 1b. Tlmist-wcight ratio is 

nispano-Suiza's RS04 turbojet was 
shown in its latest dciclopmcnt, rated 
at 5,500 lb. thrust dry for a weight of 
about 680 lb. AA’ilh aftcrbunier, thrust 
taliiig will be about 4.500 lb. niui.st- 
weight ratio is about four. 

Malta displayed a variety of bcllv 
fray rocket launchers which li.ive been 
stiindiirdized on hrcncli combat air- 
craft. T'hc Matra lOlA carries 55 
SNEB rockets of about 2-7 in. di- 
ameter. Cvelic rate of fire is about 
1,800 rounds ]>cr minute. T'hc launcher 
is installed on the Dassault Mysterc 
IVA and modifications of the same 
unit arc on the Sud Vautour. the 
Das.sault Super Mysterc and Etendard 
and on the Breguct 1100- 

New Materials Needed 
Before Spare Flight 

Dallas— Ultimate development of new 
lietcrogeiictius materials with an arti- 
ficial combination of properties must 
be made as a prelude to space tr.ivcl. 
according to \Volfgang Steurer. chief 
of materials research for the Army 
Ballistic Missile Agenev. 

Steurer said liere last week that the 
achievement of higli speeds is con- 
nected with the development of high 
tcmpenitirrc fccimology- Speaking at 
an Aircraft Industries .Assn, symposium 
on high strength, high temperature ma- 
terials for standard parts, Steurer said: 

"At moderate temperatures, metallic 
materials cun be used successfully . . , 

"At higher tcinpcratures where all 
metallic materials lose their streiigth. 
we mav separate their stress earrying 
and heat resisting functions into two 
elements of design, namely as stress 
earry ing substructure and heat protect- 
ing superstructures. 

"This enables us to use materials 
close to the melting point. In a lim- 
ited temperature range abmc the melt- 
ing pniiit of metallic materials, ceramics 
or cermets may be used succcssfulh." 

In intercontinental ballistic missiles, 
we arc faced with temperatures which 
no material, metallic or nou-metallie. 

"This requires oftai a combination 
of thermal properties not commonly 
found in materials and we liave to idli- 
matclv deiclop new hetc^ciicoiis mate- 
rials with an artificial combination of 
properties." 
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Major Procurement Cutback Threatened 


By Katherine Jolmsen 

Washington— Major slow-down in 
military aiiation procurement programs 
— botli in the letting of new contracts 
and in production already under w-ay- 
now appears inevitable, 

•Air Force procuremeut will be hard- 
est hit. 

The basic f.ict is that military pro- 
grams arc being tailored by the admin- 
istration to fit its oi er all fiscal jsrogram. 
T he economi-bcnt Congress is not ex- 
pected to raise anv effective opposition. 

Administration Plans 

The plan was developed at sessions of 
tlie Senate Appropriations Committee 
witii Deputy Secretary of Defense Don- 
ald A. Quarles. Assistant Secretary of 
Defense and Comptroller \\U |. Mc- 
Neil and Ait Force Secretary James H. 

It is this: 

• Defense esjsenditures for Fiscal 1957 
arc running a|jproximatcly 52 billion 
above administration estimates. An 
effort is now niidct way to hold expendi- 
tures down by slowing production, re- 
pricing contracts, and other steps. 
About SI billion of the excess is with 
the Air Force. The administration had 
eouiifed on S56 billion in defense ex- 
penditures for Fiscal 1957. The esti- 
mate now is that they will exceed 538 
billion. 

• Big push for a slowdown in aircraft 
and related expenditures— the major 
defense procurement program— will be 
in Fiscal 1958. The current rate of 
defense expenditures indicates an esti- 
mated 542 billion for the year. The 
Bureau of the Budget has set a "firm" 
ceiling of 558 billion. McNeil reported 
that tne Fiscal 1957 ceiling of 536 bil- 
lion w-.is "not exactly firm." 

• In order to bold down expenditures 
after Fiscal 1958. new contracting is 
being sharpiv delayed. 

Two conctete steps to hold down the 
inilitarv aircraft procurement and other 
defense programs already have bceni 
taken, although their full impact is not 

• Defense Secretary Cliatics E, Wilson 
has ordered a S5(i0 million reduction 
in new defense obligations for procure- 
ment. rcsearcli and development or con- 
struction betyyecn now and July I— 5250 
million for US.AF, 51 50 million for 
Nuvv and 5100 million for Army. US.Al' 
reported tliat it plans to witbluild 5150 
million in aircraft and related procure- 
incut contracting and 5100 million in 
construction contracting. McNeil con- 
ceded tliat tlic order might postpone 
"even some needed" proauemenf. 
Quarles, however, cliatacterizcd this 


5500 million slowdown as "minor” in 
the overall picture. 

• Another Wilson directive terminat- 
ing "partial" financing, which has been 
widely practiced by USAI'’, could have 
the effect of cither postponing or can- 
celing approximately 53.5 billion in 
US.AF aircraft and related procurement 
contracts (AW June 3. p. 44). 

Sen. Stuart Symington (D.-Mo.), 
first Secretary of the Air Force, cliarged 
at iie.itcd Appropriations Committee 
sessions last week that the Wilson 
order yvould result in a S3. 5-billion 
stretch-out of USAI'''s aircraft and re- 
lated procurement program. 

If OS.AF' is required to "fully" fund 
present procurement programs with 
ncyv money appropriated by Congress 
for )''iscal 1958, Svmiiigtoii said, the 
net effect yvould be to reduce tlic 
planned S7.5 billion Fiscal 1958 pro- 
gram by S3. 5 billion and necessitate 
a delay in this funding— :md the letting 
of contr.icts against it— to Fiscal 1959. 
In effect, he added, tliis would effective- 
ly reduce the Fiscal 1958 new contract- 
ing to approximately 54 billion. 

T his, Symington ehallenged, would 
entail the wholesale cancellatirin or 
icductiou of key programs: 

• F.limination of tlie F-106. Snatk, 
Navalio. Rascal, Mahidor and Falcon 
programs. 


• Shaq> reduction in the F-104, F-IOIB. 
F-105 and C-130 programs. 

• Slowdown in the KC-155 program. 
It would also lue-an, he said, that "not 
a single" B-58 could be procured in 
Fiscal 1958. 

US.AF' Secretary Douglas conceded 
that the S3. 5 billion postponement 
"could" occur under the directive. 
But he said that at this point any 
figure is academic. 

Lt- Ccn. M. J. Asensio. USAF 
deputy chief of staff, comptroller, veri- 
fied that tlie procurement cutbacks 
reported by Symington "could” result 
from a "most stringent" interptctatioii 
of the Wilson directive. McNeil testi- 
fied that, if tlic dircctiye were to entail 
these dcvclopineuts, he would ask Con- 
gress for additional funds to insure a 
basis of "full" funding. 

Keys to Clarificotion 

Tlic two keys to the clarification of 
tlic sitiratioii, iioyy being yvorked out 
between USAF' and AVilsou, are: 

• Delineation of the “gray area” be- 
tween "partial" and "full" financing. 
In tlic extreme, for example, tlicre is mi 
thought that simply because a 137-yving 
or 12S-yving program is agreed iipim. 
it sliould promptly be "fully" financed. 
McNeil, tliough a staunch defender of 
"fuir financing, concurs that produe- 


Fiscal 1958 CAA. CAB Funds 

T'hc S335 million Fiscal 1958 budget apiiropriated by Congress for the Civil 
.Aernnaiitics .Adiiiiiiistratiun is almost S90 million above C.VA’s Fiscal 1957 appro- 
priation bnt appruxiniutciv $75 iiiillion less than that requested. Origiuallv. the 
House yxited C.AA $328 iiiillian; the Senate incroiscd Hie total to $352 million. 

'The S5.5 million appropriated to the Civil Aeronautics Board for npeiations will 
provide for a substantial expansion of C.AD's staff during Fiscal 1956. This is 
$864,400 above CAB's Fiscal 1957 allocation; S235.600 below the amount requested. 

CIVIL AERONAUTICS .XDMINISTRAT'ION 

FY 1957 F-Y 1958 FY 1958 
Apiiiopiiatioiis Request Appropriation 

Operations $136,804,000 $195,000,000 $181,747,800 

Establisliiiient of Air Navigation 

Facilities 75.000.000 175,000,000 124.603,525 

Federal Airport .-Vid 30,000,000 35,000,000 25,000,000 

Wasliington National Airport Oper- 

abniis 1,500,000 1,800,000 1.566,000 

Constmetion 500.000 250,000 

•Alaska -Airports Opi'rations 618.000 1,250,000 700.000 

.\it Navigation Development 1.500,000 2.000,00(1 1,500.000 

New' AA’ashiugton .\iT|iOTt 3.136 

Total CAA 245.425,136 410.550.000 335.367,325 

CI\TL ALRON.AUT'ICS B0.3RD 

Operations 4,625.000 5,725.000 5.489,400 

Subsidy I’avnieiits 16.200,000 42,340,000 37.228,000 

Total cab! 20,825.000 48.065,000 42.717,400 
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tioii facilities should be contracted for, 
c\en though the follow-on aircraft pro- 
duction order has not been fiinded- 
• Extent to whicl; “partially” financed 
USAF programs arc C-veiiipted from the 
order by Wilson. All research and dc- 
'clopnicnt procurements arc cxciiiptcd. 

Both Quarles and IDouglas protested 
the issuance of tire order. McNeil re- 
ported that "it was fully concurred in 
b\ the Dcpartincnfs of the Army and 
the Navy, but the Ait Force had resersa- 
tions. . . . Apparently the Air Force had 
planned to utilise the partial financing 
principle which would not be consist- 
ent with sound financing practices or 
consistent with our understandings 
with the Congress,” House and Senate 
appropriations committees h.nc con- 
.sistcntly insisted since the end of the 
Korean war tliat appropriation requests 
cos'et the ‘'full" financing of the pro- 
posed program. 

Since its issuance. Douglas has again 
filed objections to piordsions of the 
order witli Wilson. 

Ss-mington charged that in 195? 
when the Eiscniiou'ct administration 
came into power and wanted to cut 
USAF's budget S5 billion below the 
Ttuman request, it encoutaged the Ait 
Force to engage in ‘'partial" financing 
to mahe this possible. He suggested 
that the order made a "goat'' of USAF, 
because of the implication generally 
drawn tliat USAF was engaging in slip- 
shod financial practices. 

Quarles said tliat the Ait Force— in- 

34 


eluding the period lie was USA)' Scctc- 
tary— was "being completely ethical and 
sound in its business practices.” He 
added, liowcscr, that lie is not now 
"certain sve were proceeding in line 
with the intent of Congress." 

It was also disclosed tliat both 
Quarles and Douglas objected to the 
S500 million reduction in Fiscal 1957 
procurcnicnt commitments- 

Iii addition to sttctching out the 

to soli’c the federal financial dilemma, 
(here is also a major drive on to ac- 
quire funds tliroiigli "recoupments”— 
tlirough donnward pricing of contracts 
and througli cancellations of "old” pro 
grams. 'I'he pressure here is from W'il- 
soii's office and the Congress. 

USAF estimates "recoupments” din- 
ing Fiscal 1958 ivhich can be applied 
to new contracts at Si billion. House 
-Spproptiations Committee, liowcvct, 
has directed that "by better planning 
and management and by closer pricing ' 
this amount can be increased “to ab- 
sorb a sizable portion" of tlie S55-I 
million cut made by the House in 
USAF's request for aircraft and related 
procurement funds. 

USAF balks at this possibility. 

Declaring that it will be “vcr\' diffi- 
cult” to realize USAF's full SI billion 
recoupment program. Douglas protested 
to Senate Appropriations Committee 
that "we have a good many mote price 
increases than we have decreases, . . . 
,\s we do business on a tighter basis 


and as the program has Iciclcd ofi 
considerably, it is just harder to find 
money that has not been needed in 
prior yt-Jt programs." 

Meanwhile, the stretch-out program 
—which has the effect of iiiaking addi- 
tional funds aiailable- adds to the un- 
likelihood that the Senate will resloro 
funds clipped by the House from De- 
fense Department’s new money requests 
for Fiscal 1958. 

SiTnington pointed out that the 
cuts in neu- contracting that will re- 
sult from tlie two Wilson directives 
is more than the S-17-1 million reduc- 
tion made by the House in new money 
for USAF' and Na\y aircraft procutc- 
nicnt (S354 million for US.AI’ and 
S120 million for NavO. 

An attempt b} Republican leaders 
in the House to have S513 million of 
tlie S2-5 billion reduction in the de- 
fense budget made bv its Appropria- 
tions Committee (A\\‘ May 27, p. 51' 
reinstated was otcrwhelniingK defeated 
on a 1 51 to 242 record vote. Tlie S51 5 
million included; 

• .Armv rescaicli and development. S3 
million to finance tlie [npitcr missile 
program and the auti-missilc-niissilc. 

• N^val aircraft, S50 million to pcniiit 
Naiv to move forward with both the 
Mcftonncll F4H-1 and the Chance 
Vought F8U-5 all-weather fighter. 

• USAF aitcrafl. S175 imllion. 

Points dcicloped in connection with 

the defense budget were: 

• Svmington reported tliat no new 
funds ate included in tlie Fiscal 1953 
liudgct for the C-133 program as pre- 
dicted by Avi.viioN \Vkkk (Jan. 21, 
p. 2C). Douglas said he “would like 
to see mote USAF airlift fraiispotts.” 

• USAF’s request for 240 KC-155 tank- 
ers in the I'iscal 1958 budget was re- 
duced bv the Departinent of Defense 
to 157- Douglas concurred with Sun- 
mgtoii that, with a shift from tlie 
loiigct-range B-52 bomber to the B-5S. 
•more rather than less" KC-135s will 
be requited. 

• USAF Cliicf of Staff Gen. Nathan 
I’wining, agreed witli Symington that 
it would be "relatively simple" for an 
aircraft equipped w itii missiles to launch 
an attack without coming within the 
range of anti-aircraft mi.ssues. Twining 
said that it would be "a very good idea 
to have some war g.iming" to deielop 
facts on such an encounter. 

• Rep. Dan Flood (R.-Pa.), a lueinbct 
of Hou.se -Appropriations Conmiittcc, 
said in a speech on the House floor 
on the Thor vs. Jupiter intermediate 
range ballistic missile coiitroscrsy that 
the -Army’s Jupiter "is so far ahead of 
the Air Force’s Thor. . - . tliat when 
the time comes, unless there is an 
cxtraordiiiarv development of some kind 
that takes place at tiie Pentagon, it wall 
be the Jupiter of the .Army that will 
be adoptcci-” 
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Now the air traveller on a regional route and ihc executive in a business 
aircraft can enjoy air-conditioned comfort unsurpassed by any trans- 
portation medium. In flight or on the ground, he will be kept comfort- 
ably cool if he’s in a Fairchild F-27- The F-27 has air conditioning — 
and pressurization — equalled only by the most luxurious transconti- 
nental and intercontinental airliners. 

For the F-27. Fairchild’s Stratos Division has developed a new 
Freon refrigeration system which continues to cool ihc aircraft even 
when it stands on the airport with the engines shut down. No ground 
service, other than cleciricul power, is necessary. The air conditioning 
and pressurization system— for which Stratos has full design responsi- 
bility-will provide a comfortable cabin under any conditions, from a 
sun-baked Las Vegas airport to the cold of a Quebec winter. 






Main Plant: Bay Shore, L. I., N. Y. 
Western Branch: 1800 Rosecrans 
Manhattan Beach, Calif. 
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How do you control temperature 


The answer is you don't- The 
controls do controls that act many 
times faster than a man can react. 
Controls are the real key to all prob- 
lems beyond sound and heat barriers. 

It would be easy to list here the 
part Fenwal has played in the ever- 
progressine field of aircraft tempera- 
tures, over-heat detection and other 
controls. But this would only be repe- 
titious. The aircraft industry is well 

Rather, Fenwal prefers to restate 
its position for the future. Fenwal is 


Ijrepared by cj’/icricHn’ . . . ii'iVi ci/ki/j- 
mciU . . , and llirotigh il$ manpoit cr to 
work ahead with you whatever the 
stage of your current problems. Of 
this you may be sure: Kenwal's 
present equipment already enables 
the most modem advances in its field. 

This is well typified by Fenwal's 


on space ships? 

ad'anced position in power plant 
controls through thermocouples, har- 
nesses and special engine accessories. 

To enlist Fenwal’s ability to help 
meet i/oiir present and future control 
problems, write Fenwal Incorporated, 
A\’iation Products Division, Ashland, 
Massachusetts. 
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First picture of the Bristol/FcnaiiH Bloodliouud slioKS the ground-to-air guided missile a split second after taVcoR. Bloodhound, non 
in quantity production for the RAF, «i1l become a mainstay of the United Kingdom defense system. 


Army Negotiates With Radioplane 
To Operate Target Drone Service 


W'ashington-Aniiy is esiablishing a 
citilian-openited, high-speed target 
drone integrated service in connection 
with its N'ikc .Ajax firing tr.iining pro- 
gram in a mos t to rciicrc itself of the 
nccessitv of conducting its own target 
operations. 

.AviAiiON W’bek lias Icatnctl tliat the 
Armv, after considering numerous pro- 
posals submitted in a competition in 
nliich various industry segments paftici- 
pated. has eliminated all but Radio- 
|)laiic Co., a subsidian of Northrop 
Aircraft, Inc. 

Value of Contract 

Negotiations are now being con- 
ducted betueen Radioplanc and Army 
leading to a contract under which the 
company « ill: 

• Supply drones. 


• Provide drone maintenance and fc- 

• Operate drones in missile firing trials. 

llie contract probably will have a 
value of behveen S7 million to SIO 
million, svill proside for between 400 
and 500 target drone flights, encompass 
drone speeds in the region of Mach .8 
to Mach .9 at altitude’s of 40.000 to CO,- 
000 ft. 

Contingent upon finalised results of 
lire contract negotiations, tlie first flight 
under tlie new arrangement may be in 
seven inontlis. 

One of the key rciisons behind selec- 
tion of Riidioplanc, a pioneer in the 
drone field, probably was that its capa- 
Irilitics match very' closely the Ann; 
bid requirements. 

A little more than a year ago, it 
oi>cncd a 25,000 sq. ft. facility at El 


Paso, Texas, to maintain and inodifr 
target drones. 

The plant is now rebuilding under 
contract drones brought in from tire 
Armv anti-aircraft ranges at Fort Bliss 
in FI Paso. Tliis Radioplane facilit; 
can be keyed directly to Anny's pro- 
jected new target drone operational ar- 
rangement. 

'! Ire target drone initially used in the 
iicsv integrated service arrangement for 
the .Anny undoubtedly will be the 
RP-76, .Army version of Radioplanc’s 
RP-70 (AM' Oct. 22, p. 55). Availabil- 
itr of tliis drone was another reason for 
selection of Radioplanc by Army. 

Under designation of SKD4R-1, the 
drone also is under development test 
at the Naval Ait Missile Test Center- 
Point Mugu, Calif. 

RP-70 Capability 

'Hic drone is pou'cted by a single 
-Aerojet solid propellant rocket exiiaust- 
ing through twin iioazles on the fuse- 
lage top just aft of the wing trailing 
edge. Tlirust is about 35 lb.; wciglit 
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^ippioMm<i(cK >00 lb.; length about 
9 ft.; wing span, 5 ft. Speed capabilit\’ 
is about Mach .9 at altitude. 

Since the Arms' nail want recov-ery 
provisions in the drone, it would incor- 
porate a chute installation. Thi.s addi- 
tional weight may cut the speed .slightly. 

Among mother plane pnssibilities 
for the RP-7(5 is Radioplanc s RP-77D, 


New York-Sosict electronic research 
.iiid rcscatchcrs appear sery competent 
by U.S. standards, but Russian elec- 
tioisic mariufaeturing technology is not 
so advanced, according to John N. 
Dyer, just returned from a 10-day tout 
of Russian electronic facilities at Soviet 
invitation. 

Dver, vice president of Airborne In- 
struments Laboratory, was one of four 
U. S. scientists who journeyed to Mos- 
cow to attend the annual Popos' So- 
ciety radio conference, comparable to 
the annual U. S. Institute of Radio 
lingincers convention. Axel Jensen of 
Bell Telephone Laboratories. Charles 
Roualt of General Electric and Robert 
Schulz of Svhania were the others. 

Although he emphasized that 1 0 days 
is a brief period to appraise accu- 


radio controlled aerial target powered 
by Boeing's 502-10 turboprop engine. 
This all-pl.istic confignration. which has 
not yet flown, would have sufficient pay- 
load capability to allow it to launcli 
an RP-76 drone at altitude. Negotia- 
tions arc now under wav with the Army 
for flight evaluation tests of tlic 
RP-77D. 


latciv a foreign tcclinologv aaoss a 
difficult language barrier. Dyer made 

• Laboratory equipment at the Russian 
Radio Teclinical Institute m Moscow 
'equals or exceeds in both quality and 
quantity anytliing found in comparable 
U.S. laboratories," Dyer said. 

• In automatic production techniques 
and higb-quantitv manufacturing fa- 
cilities the Russians frankly admitted 
that they had much to Icam from tlic 
U.S. however. Dyer visited a tube fac- 
tory that used many scmi-antoniatic 
iisscmbly techniques. 

• Transistor manufacturing and tech- 
nology appears to lag behind U. S. One 
factory Over visited was turning out 
germanium transistors at a r.itc of only 
a few thousand a montli and repotted 


Meteor Burst Scatter 

Successful voice radio transmissions 
over distances of uiurc than 800 mi. have 
recently been received by bouncing the 
radio signals oft meteor trails 60-70 mi. 
bigh, Air Force Cambridge Research 
Center has revealed. New meteor scat- 
ter technique, an outgrowth of earlier 
ioiiosirhciic scatter, should make it pos- 
sible to obtain VHP ranges of l.-lOO mi. 
or more without atmospheric interrnp- 

HF cniiuim^ations. First detaifed re- 
"ill appear in a following issue of Avia- 


soine difficulty in nuking silicon tr.in- 
jistors. The Russians gave Dvet a 
100 me. germanium transistor to bring 
home for testing. It resembles tlic carK 
GE transistors in its straw-liat sh.ipe 
and internal construction. 

• Dip-solder techniques arc used to 
some extent for wiring in Components 
but Dyer saw no printed circoitry. 
widely used in the U.S. for botli civiliim 
and military electronics. 

• Sub-miniature deposited tcsist^'i, 
made by semi-automatic tccliniqucs, 
appears equal to equivalent U.S. com- 
ponent. 

TTie Popov Society convention vv.i.s 
largely devoted to state-of-the-art re- 
views in radio and TV technology. 
There were no papers, so fat as Dver 
learned, on aviation or militarv equip- 
ment or techniques as such. 7*1105? ap- 
parently arc rqjorted at conventions of 
other tcclinical societies. The Popov 
Society convention was attended by 
.about 1,000 persons, including a mim- 
bet of student engineers. (Attendance 
at the recent IRE convention exceeded 
50,000). 

Unlike the IRE convention, there 
were no equipment or component dis- 
plays except for small ones used by 
some speakers to illustrate their tech- 

Dy er was very favorablv impressed bv 
the competence of Soviet tesearcher.s 
and their present facilities. Hovvevet. 
many of the.se facilities arc postwar 
vintage and many Soviet rcscarchets 
previously were limited largclv to studv 
and analytical efforts. This relativclv 
sliort licritagc of team scientific effort, 
compared to the long heritage tli.i' 
c-xists in many U. S. industrial ami 
govemineiit laboratories, may prove a 
temporary handicap. Dyer bclieves- 

Russians appear to be well advanced 
in television, 'llicy showed image 
ortliicon and super iconoscope iV 
cameras, both moderatelv complex de- 
vices, comparable to those built in the 
U.S. 



Soviet Manufacturing Techniques 
Lag Behind Electronic Research 
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NOSE HIGH so as not to outdistance Navy lV-1 trainer and FJ-3 fighter. Chance Vmight Regnhis II is Right tested frniii Fdwards 
AFB. Calif. Planes ate used for controlling'and phatngrapbiiig the J6> powered missile, whieh has flown at Mach 1.5 and above 50,000 ft. 


Regulus II Flight Tested at Edwards AFB 



REGULUS flight test vehicle is cquipiietl with landing gear for lannchiiig and recovery . Later models of tlic missile w ill have the J79 engine, 
I'liel lines ate altacbcd to vehicle (tight), which Ims cairatd control .vmfacc.s. Ultimate speed will be iie-Ji Mach 2. range 800-1.000 ml. 
(.\W Mar. 11, p. 28). One such test vehicle crashed and exploded hi desert last week because of a guidance failure. 
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Aviation Writers Assn. Meeting; 


TWA Airs Financial Ills, Remedies 


Kansas City— Four-point program to 
aid Trans World Airlines in surmount- 
ing its current financial difficulties «as 
outlined here bv TWA President 
Carter L. Burgess before a gathering of 
aviation writers at tlie carrier’s new 525 
million overhaul base. 

Noting that TWA has commitments 
for more than a quarter of a billion 
dollars in new equipment, plus large 
outlays for ground facilities, tools and 
equipment that must be fortheoming in 
about two years. Burgess said the air- 
line’s burden could be cased by; 

• Six per cent fate increase— Both do- 
mestic and transatlantic— to meet rising 
costs. This year it will cost TWA over 
514 million additional to provide the 
same services it provided in 1956, 
Burgess stated. Such an increase in op- 
erating costs cannot be o\crt.iken by 
esen the most efficient management, 
he added. A six per cent fare increase 
would provide TWA with about 58.5 
million additional tevenue annually, 
helping absorb some of these eosts and 
also pros'iding some foundation for the 
rast outlays scheduled for 1959 on- 
ward, he explained. 

• U. S, Government should demand 
tliat British end their two-year refusal 
to approve TWA's 200-mile I'rankfurt- 
Ziirich link which. Burgess stated, is 
solely responsible for the airline's fail- 
ure to make a profit on its international 
operation last year and also played an 
important role in the airline not paving 
federal taxes in 1956. 

• Acquisition of military contracts to 
overhaul a sizable portion of engines 
of the military Constellation fleet at 
TWA’s Mid-Continent International 
Airport base and at the same time use 
bv Milita^ Air Transport service of 
available ■! WA space in flight to re- 
duec the need for parallel transatlantie 
MATS flights. Burgess reported that 
TWA is soliciting a contract to over- 
liiiul military Constellation engines. He 
pointed out that use of such facilities 
would ease the militan'’s problem of 
retaining skilled mechanics and tech- 
nician s. 

• Granting TWA permission to op- 
erate nonstop St. Louis-Miami service 
and in-flight service by way of Nash- 
ville, Atlanta and 1'anipa. In addition 
to providing additional revenues, this 
route would provide TWA with an addi- 
tional diversion point for utilizing some 
of its transatlantic aircraft during the 
slow winter transocean/busy Miami 

'*^l°VA’s new overhaul base is still 
only on partial operation, tlic main 
.ictivity being engine overhaul at a 


Convention Coverage 

Coverage at the 1957 Aviation Writ- 
ers Assn. Convention n-as aecomplishcd 
by linvin f. Bulban and Ccsig Lewis of 
Aviation Week’s New York and Dallas 


current rate of approximately six daily 
on a onc-shift basis. Airframe overhaul 
is delayed pending settlement of a 
strike that is liolding up completion of 
this section of the facility. Originally 
scheduled to be in operation early this 
vear, it now looks as if it won’t be 
phased in until late in 1957. 

TW'A plans to overhaul its own jet 
engines wlicn it starts operation of its 
Boeing 707 and Convair 880 jet trans- 
ports- New engine test facilities for 
these powcrplants will be built adja- 
cent to current piston engine cells- 

Finaiicial problems of tlic aircraft 
manufacturing industry engendered by 
a clear-cut government policy on re- 
negotiation were discussed by Boeing 
Controller Clvde Skeen who told the 
writers that on the basis of percentage 
return on sales the aircraft industry 
makes approximately one-half to one- 
tliird tlic earnings of most indnstry. 

Noting that Boeing is paying stock 
dividends at a rate considerably below 
industn' across-the-board. Skeen stated 
the company this year will probably pay 
a smaller cash dividend than in 1956, 
supplemented witli a small stock divi- 
dend. Boeing is working on a SlOO mil- 
lion facilitv expansion program for the 
1956-1958' period wit'h S50 million 
going into research and development 
facilities at Seattle. 

Bright outlook for business flying 
was forecast by Beech Vice President- 
Coordinator Frank E. Hedrick, who 
told writers tliat on tlic basis of the 
company’s growth record thus far its 
commercial sales should be approxi- 
mately 5120 million annually by 1965. 
’Fliis would be approximately four times 
last year’s business plane sales bv Beccli. 


Wall Street Needle 

Trans World Airliues and its finaii- 

tion last week in the Bawl Street Jour- 
nal. the New York financial district’s 





"Pay now! Ry later! We need the 


This year the company expects to 
register from 5105 million in total sales 
— militarv and business planes— and over 
5109.5 million in Fiscal 1958. 

Certification is expected soon on the 
new Beech 95 'I’ravel Air four-place 
light twin price tagged at just under 

550.000 and deliveries are scheduled 
to begin this fall. Beech expects that 
sales of this model alone next veat will 
total about 512 million. Hedrick 
noted. Army will evaluate the new air- 
plane at Ft. Rucker, Aviation W'eek 
learned. 

Beech unveiled its new Model 101’ 
photo and telcs’ision reconnaissance 
drone designed for ground, ship or air 
launch. Externallv identical to its 
earlier Navy XKDB-I target plane, the 
new ^fodcl 1013 is he.ivier, weighing 
800 lb., and has an operational speed 
of 260 mph. and scnice ceiling of 
nearly 23,000 ft. Powcrplant is a 110- 
hp. McCulloch six-cylinder engine. 
Bccch is airrcntly developing a whole 
family of subsonic and supersonic 
rocket and jet powered drone de.sisii.s 
with the basic missile design applic.ilile 
to tactical operations. ClassifiM proj- 
ects also encompass special containers 
for high-cncrgi’ fuels. 

New W'estingliousc private ventuit 
J54-'\V'E-2 turbojet of approximatolv 

6.000 lb. dry thrast was also shown 
publicly to writers at Olathe NAS, 
Kans. Engine is a single-spool design 
with 16 compressor and two turbine 
stages, variable inlet vanes. Important 
feature is a manifold air bleed designed 
to provide variable compression ratios 
to prevent compressor stall. Engine is 
about 55 in. in diameter and 10 ft. 
long, uses titanium to keep weight 
down. Other Westinghouse jet devel- 
opments include: 

• Compressor housing made of com- 
mercially available plastics whicli com- 
pany lias tested in its Kansas City plant 
and which it is evaluating under a Navy 
contract to studv and select laminated 
plastic materia! to be used in fabricating 
J46-3VE-36 engine compressor hous- 
ings. Use of plastics can cut weight of 
compressor housings about a thiro com- 
pared to magnesium components. 

• Successful testing is claimed witli 
molybdenum jet engine parts which 
have withstood continuous operation at 
over 2,000F temperatures. Westing- 
house metallurgists have developed a 
protective coating and method of fab- 
rication that prevents catastrophic oxi- 
dization of molybdenum wliicli it says 
usually occurs at over 1.500F. Discov 
erv is called a Mach 2 plus break- 
through. 


AVIATION WEEK, Jvi 


3, 1957 




AVIATION WEEK, 


10, 1957 


AIR TRANSPORT 


Aviation Market to Outstrip U.S. Economy 


Airborne Instruments survey serves as basis for 
Curtis report, sees healthy growth for 1957-75. 


By L. L. Doty 

Washington— Four-fold increase in 
iiirliiie passengers is part of a wide- 
spread expansion of ariation niarVcts 
that will outstrip the antieipated growth 
of the general economy during the nc-xt 
10 years. Thi.s is forecast in a compre- 
hensive sur\ey released last week to 
AviATtON Week, 

I hc detailed study, one of the most 
exhaustive of its kind in the aviation 
field, was made by Airborne Instru- 
ments Laborators as prime eontractor 
to the Aviation Facilities Planning 
Group, with the Aeronautical Research 
Foundation and Cornell Aeronautical 
Liboratory participating as subcon- 
tractors. Its findings: 

• Private flying will experience the 
healthiest gains in both aircraft sales 
and flying activity. 

• Airlines can expect a four-time in- 
crease in the number of passengers car- 
ried in 1975 over 1956- 

• Military expenditures will continue to 
increase in proportion to the predicted 
rise in the total level of economic ac- 
tivity during the next 20 years, al- 
though the volume of military traffic in 
the national airs[>ace will decline 
slightly. 

Basis for Report 

I'he growth forecast is based upon 
the assumptions that the gross national 
product will jump from 1955's S587 
billion to 5745 billion in 1955 prices by 
1975 and that the U.S. population wifi 
climb to 220 million during the period. 

Only two important soft spots in 
the aviation picture are indicated by 
the survey— disposal of large piston en- 
gine transports may pose an acute prob- 
lem for the airlines as earlv as 1962, 
and the use of the commercial heli- 
copter may dwindle unless carrying ca- 
ixicity is substantially increased and op- 
erating costs are decreased. 

Recommendations to the White 
House by Presidential Assistant Edward 
P. Curtis, head of the Aviation Facili- 
ties Planning Group, for air traffic con- 
trol requirements during the 1956-1975 
period (AW Mav 20, p. 301 were based 
on the findings of the study. The study 
itself was carried out under the super- 
vision of George Litchford of Airborne 
Instruments Laboratorv. The report 
will also serve a secondary purpose in 


providing managements with an up- 
dated. long-range planning guide. 

Here arc a fen of the highlights: 

• Airline passenger-miles will climb 
from 22-5 billion in 1956 to 66-7 bil- 
lion in 1975i the numher of [rassengets 
will increase from 41 million to 153 
million during tlic same period. In 
terms of airframes, fleet increase will 
be slight, but available scat-miles will 
show a marked rise. 

• Business flying activity will show the 
greatest growth in terms of airplane 
numbers and aircraft niovcinents. Pros- 
pects are for an increase in the growth 
rate in excess of the present upward 
trend. ,\ four-fold increase in hours of 
private business flying in the next 20 
years is forecast. 

• Civil aircraft will not undergo radical 
changes in design. Altliough there will 
be a pronounced shift from piston en- 
gine to turbine engine aimraft, all but 
a smalt portion of the common eatrici 
fleet will consist of conventional types 
now in existence or in production. 

• Supersonic transport aircraft may ap- 
pear in operation between 1970 and 
1975 although such aircraft ptobablv 
will be in tlic prototype stage at tliat 
time. To meet airline economic re- 
quirements, these aircraft must operate 
at Mach cruising speed.s at 50.000 ft., 
weigh 500,000 lb. and liavs interconti- 
nental range. 

• Turbine-powered VTOL or STOL 
aircraft with all-weather capability to 
sell at prices comparable to those of 



GEORGE LITCHFORD 


present-day luxury automobiles is tccli- 
nically feasible. However, sucli aircr.tft 
ate not foreseen for the 1957-1975 
period unless there are more massive 
population sliifts from urban centers to 
create a market large enough for tlic 
mass production of such aircraft in 
quantities of 300,000 anmiallv. 

• Military tactical flying will show some 
decrease in activity. Military operations 
in the U.S. will follow present flight 
patterns with approximately 70% of 
all military flights occurring on or near 
civil airways. With the evolution of 
missiles, military aircraft fleets will re- 
main relatively static in size. 

• Airways will become more crowded. 
Aircraft operating witliiii the U.S. air- 
space will increase from approximatelv 
85,700 in 1956 to about 123.000 in 
1973. Tlie 1975 fleet will generate 112 
million aircraft movements (takeoffs 
and landings) annuallv as compared 
with 65 million in 1956, 

Test Areas 

'ITic study, which began in May, 
1956, was designed to provide the Cur- 
tis group with statistics that would 
show the number of airwavs, communi- 
cations channels and facilities and the 
proper airport configurations nccessarv 
to handle the actual number of aircraft 
expected to be operating througli the 
1956-1975 period. 

Eight representative terminal areas 
were selected for the purpose of the 
survey— Los .Angeles, New York, Chi- 
cago. Washington. Norfolk. St- Louis, 
Oklahoma Citv and Albuquerque. Tlic 
researchers defined a terminal area as 
the airspace within a 50 mile radius of 
a metropolitan area. 

Eindings at the eight representative 
terminal areas were used as a basis for 
measuring operations in 40 other ter- 
minal areas as a means of assessing the 
need for facilities on a national scalc- 
A statistical analysis of the New York- 
W'asliington airways also was included 
in the studv. 

On-the-spot cliecks over a four-dav 
summer weekend were conducted at tlic 
eight terminal areas. The survevs in- 
cluded counts of "instimtaiicous air- 
borne aircraft.” over the area at any 
given time and of "afreraft move- 
ments" at each airport within the are-.i. 

Opcr.ibons were broken down into 
these categories: air carriers, civil and 
military itinerant operations and civil 
and militun' local fliglits. 

The compiled statistics gathered from 
the count survey were translated inio 
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ACTUAL average daily traffic today at Lav .Angeles (lop left) and Ne«' York (bottom left) is simulated on radar scope. Piojectcd traffie 
in 1975 for each point is charted at right. Shading represents water on Los .Angeles charts, land in New York chart. 


■‘composite dins” vvhicli vvcrc used to 
predict the growth of different cate- 
gories in terminal areas mid on the air- 
wavs in projecting the traffic situation 
to 'i960, 1965, 1970 and 1973- 

'llie survey disclosed that on pc.ik 
summer davs as many as 175 aircraft 
were in the air at a given lime vvitliin 
the 50 mile circle around Idkwild 
-Airport. This is expected to increase 
to 360 aircraft by 1975. 

Operations in the Los .Angeles area 
arc even more spectacuLir. Instantane- 
ous airborne aircraft in this sector will 
increase from 280 at a peak instant 
in 1956 to 710 in 1975, while move- 
ments pet hour will jump from 660 in 
1956 to 1,680 in 1975. 

Nationally, total air movements for 
business aircraft will climb from 6.6 
million in 1935 to about 24.5 million 
in 1975. Air carrier movements will rise 


from a 1953 level of seven million to 
14.9 milhoii in 1975. All civil traffic, 
including pleasure flying, will increase 
from 43.3 nhllion movements in 1955 
to 93.9 million in 1975. 

On tlic New York-Wasliington air- 
ways. animal air carrier operations will 
increase from the 219.000 recorded in 
1956 to 430,000 in 1975. Civil itinct- 
ant operations will move from 233,000 
anmiallv to 960,000 in 1973- The mim- 
hcr of cn route aircraft living flic north- 
south ainv'ays is expected to reach 
1.500 dailv in 1975 with a peak-hour 
demand of 1 30 aiiaaft. 

Under the overall program. Cornell 
.Aeronautical laboratory was assigned 
the task of studying future acrodv- 
namics and aircraft povvcrplant trends. 

Cornell found that the domestic 
scliedulcd aircraft fleet will consist of 
about 1,500 aircraft between now and 


1975 and that 300 additional aircraft 
will comprise the fleets of U.S. inter- 
national carriers, airfreight and non- 
schedulcd operators. 

The annual growth of airline pas- 
senger travel will be absorbed by an 
increase in passenger-mile capacity of 
individual aircraft, according to the 
Cornell studv . A major shift to turbine 
aircraft of all sizes and a stronger [tend 
toward aircraft of larger size than those 
in use tod:iy is forecast- However, no 
rcvoliitionarv change in design is ex- 
pected. 

Here is how tlie 1975 fleet will prob- 
ably look: 

• Small piston-engine transports will 
carrv 40 to 50 passengers, cruise at 200 
10 350 kt. at 3,000 to 20.000 ft. and 
will require runways less than 3,000 ft. 
in length. 

• Snrall turboprop transjxirts will COii- 
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si.st of llio \'ickcts Viscoiuil, I'jircliild 
1-2? iind tiirbojjrop versions of flic Coii- 
\air -HO snd Miirtin 404. 

• Mediiiiii-rangc. piston-engine trans- 
ports will include tlic Douglas DC-6 
and DC-7, Lockheed's Constellation 
.series and the Boeing 777 Stratocruiscr. 
Htjuipped nith four reciprocating, tur- 
bocoiiipound 5,400 hp. engines, these 
aircraft will remain in scn’icc through 
the 1960-1970 period but will be re- 
stricted to mediinn-rangc operations. 

• Meditnn-range turboprops will in- 
clude Lockheed Elcctra, Vickers Van- 
guard and Bristol Britannia. These air- 
craft will continue in use for medium 
and short-haul service during the next 
20 vc-ats. 

• Medium-range turbojet trans[>octs. 
'llic Coinair 880. hrcnch Catavcllc, 
Comet IV and possible the DC-9 svill 
provide similar service over the same 

• Large turbojet trans|iorts such as the 
Douglas DC-8 and the Boeing 707 will 
scrs-c all long routes and a large number 
Ilf medium and short stage lengths dur- 
ing, and especially tow'.ird the end of, 
the 1960-1975 period. 

Runways up to 10.000 ft. probably 
will be .idcqiiatc to scrs’c cs’cn the 
largest of transports. 

VTOL/STOL Future 

Production of V’f'OL and S'l OL air- 
craft with a passenger cnpacitv of 50 
or more and cruising speeds comp-arabic 
to similar conventional aircraft is ex- 
pected during the 1956-1975 period. 
Ihc report warned, howci-cr. that al- 
IhouBli the state of knowledge is suffi- 
cientlv adi’anccd to produce such a 
STOil aircraft b> 1965, the opcr.itors 
would suffer pavload penalties in order 
to st.iv within helicopter tcriniiial re- 

High cost of operation of the small 
Iiclicopter makes its widc.spruid use as 
an air taxi impractical. Helicopters re- 
quited for intcrurban service w ill be 50 
to 50 passenger, inuiti-cnginc. sliaft- 
tnrbinc-powcrcd aircraft. Thc\- will line 
cruising speeds of about 150 kt. with 
,1 ranee of 200 to 400 mi. and will be 
capable of hovering witli one engine 

f^omcll found that most mamifac- 
lurers indicate that such a helicopter 
will not be attiilablc commetcialh un- 
til at least 1965. 

riic large helicopters will also .suffer 
from high operating costs and will com- 
prise no mote than 55f of the entire 
transport fleet. 

Too Much Equipment? 

The group warned that its studies 
di>closcd that the actually planned air- 
line Beet for 1962 has ciiougti passenger- 
mile capacity to catrs' the predicted 
1965 passenger-miles at a 605c load 
factor. "Thus." it added, ‘the prnh- 
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tlie local scn icc airline fleets will com- 
prise about 8% of the 1960-62 fleet of 
the transport industry. 

By 1975. large turbojet transportv 
will comprise 54% of the total fleet, 
or 510 jet transports out of a domestic 
airline fleet of 1.47S aircraft. Medium- 
range turbojets will make-up 13% of 
the fleet, medium-range turboprops 
28% and medium-range reciprocating 
engine aircraft 5.6%. Small turboprop.s 
will account for 12% of the fleet; small 
piston engine aircraft for 9%. 

In the general aviation field, the 
licasT single-engine aircraft will pre- 
dominate and represent more tlian 
66% of the total general aviation air- 
craft fleet in 1975 as compared with 


Icni of disposition of old aircraft bc- 

’I'hc Cornell .^croirautical Liboratory 
report said "present knosslcdgc is not 
adc(|uate to produce a supersonic trans- 
port economically compctitisc with 
subsonic aircraft, but the required ex- 
tension, while difficult to attain, is not 
great." It added: 

"Some common carrier supersonic 
Iransports mav appear in operation be- 
tween 1970 and 1975" but "the pres- 
ence of these aircraft in the Beet would 
base a ncgligblc effect on both the fleet 
siac and the nnnihcr of aircraft opera- 

Lairgcr piston engines than those in 
current use will probably not be built 
because of bulk, weight and rclatisc 
complexity. Except in ratings less than 
750 np.. turboprop engines will replace 
piston engines in all future propcllcr- 
drisen aircraft. 

Small Piston Market 

Smaller piston engine aircraft will 


economy advantage oser the turboprop 
in low speed, low altitude, jiartial power 

Short range, high capacity aircraft 
with the same useful pasload as the 
DC-8 jet transport could be designed 
to hast a 400 mi. maxinimn range 
and carry 294 passengers. Such large 
aircraft would be used a.s a ntcans of 
reducing direct operating charges and 
of penetrating short-haul surface trans- 
portation markets. 

Its performance, according to Cornel!, 
would be similar to that of the DC-8 
with only a moderate thrust incrcaic 
to offset additional fuselage drag. 

Loc.ll scnicc carriers will retain the 
more adsanced small piston engine 
transports through surplus purchases 
from the trunklines. It is expected that 


52% ii 


1955. 


The light single-engine plane wilt de- 
cline in use from 62% of the total in 
1955 to 14% in 1975. 

The light twin-engine plane will ac- 
count for 19% of the total, and the 
transport plane will comprise less than 
1 % of the total general asiation fleet 
in 1975. 

Economic Factors 

I'hc Aeronautical Research Labora- 
ton- conducted the studv of the eco- 
nomic factors that may affect air tnms- 
|)ortation during the next Iwcnti' years. 

'Iliey found that air tmnsp>ortation 
will grow faster than the general econ- 
omy. that coach service ivill cxp;ind 
more rapidly than first-class serv ice and 
that the medium and .short-haul mar- 
kets will experience a greater growth 
rate than the long-haul market. 

In its forecast, the group assumed 
no radical changes in the cconoinv or 
ill the public attitude toward air travel. 
.•\cccptancc of air tran.sportation as a 
normal activih' will continue to be a 
"gradual process," the laboratory re- 
ported- 

.\ii incrca.se in the Gross National 
Product to S745 billion accompanied 
b\ a shift to a higher income per faniilv 
with more people h*ing more dollars 
of disposable income is expected Iw 
1975. Aeronautical Research projected 
its forecast on an analvsis of the com- 
petitive relalion.ship of air travel to 
surface travel and on a study of national 
IxittcriiF of expenditure on air transpor- 
tation. The results; 

• Domestic scheduled passenger-nrilcs 
will triple in volume from the 1956 
total of 22 billion to 66.7 billion in 
1975. Number of passengers will climb 
from 41 niilliun to 155 million during 
the same period. 

• Number of consumer units with in- 
emnes of SIO.OOO a vciir or more will 
increase from about four million in 
1935 to over 12 million in 1975. Num- 
ber of consumer units with incomes 
less than 55,000 yearly will decline 
from 20 million in 1953 to a little more 
tli.ni 10 million in 1973. Dispo.sahlc 
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CAB Denies lATA Proposal 
For Transatlantic Fare Boost 


BE.4 Strikes Flag 



income will increase from S275 billion 
in 1955 to S540 billion in 1975. 

• Movement of cargo and ntail will in- 
crease at a more rapid rate than move- 
ment of passengers. The report fore- 
cast, however, that about one-half the 
mail and cargo handled bv the carriers 
will be moved in combination pas- 
senger and cargo aircraft with the other 
half in all^rgo planes. 

less rapidly than the increase in traffic 
volume due to the doubling of carrying 
capacity in the 1975 airline fleet. Pene- 
tration of the short-haul markets by 
the airlines is expected to only partially 
offset the pavload increases. 

Load factors will in all probability, 
remain static at an approximate aver- 
age of 60%. 

Assisting George Litchford in co- 
ordinating the final report of the sur- 
veys were Fred B. Pogust, R. C. 
W'hccict and J. S. Perry of Airborne 
Instrument Laboratory. 

Cornell Aeronautical Laboratory was 
represented by Robert Shatz, Robert 
Stevens and Seymour J. Diechfman. 
The .Aeronautical Research Foundation 
group consisted of S. E. Eastman, J. 
Reynolds and N. Sennent. 


AV'ashiiigton— After taking a look at 
transatlantic airline opctaling expenses, 
tlic Civil Aeronautics Board disap- 
proved a 5% fate increase proposed by 
Ihc International Air Transport .Assn. 

The Board said it recognized that the 
absolute costs of such items as gaso- 
line, supplies and wages have increased 
but added that there ha.s been no in- 
creased cost in unit operation upon 
which fares arc based. 

The C.AB’b action kills the proposal 
submitted by lA'I'.A as an cmcrgcncv' 
measure to offset increased operating 
costs of airlines flying across the Nortlr 
Atlantic. Approval of the governments 
of all airlines concerned is needed be- 
fore it can go into effect. 

Statements urging the CAB to ap- 
prove the increase were submitted bv 
Pan American M’orld Aitvvavs, lnc„ 
Trans W'orld Airlines. Inc. and the 
Secrctarv' of lATA’s Traffic Conference 
1. The Board said that the data sub- 
mitted by lATA did not show that 
overall cost increases have not been 
absorbed through increases in operat- 
ing revenue and improved load factor. 
What CAB Wants 

The CAB reiterated its position that 
a ptopscr adjustment appeared to be an 
increase In the seating density of tour- 
ist-class services in order to efficiently 
exploit the capacity of modem aircraft. 

Such a move, the Board believed, 
would make a fate reduction possible. 


The Board says the fate reduction 
would, in turn, strengthen the carriers' 
financial position through tlic develop- 
ment of a broader market. 

John Btancker. l.AT.A traffic director, 
said earlier that the plan to increase 
capacity had been approved by lAT.A 
members and that the liighcr densitv 
seating anangement is expected to go 
into effect bv April 1, 1958 (AW April 
22. p. 40). 

U.K. Boosts Fees 

However, incrcviscd landing fees 
placed into effect by the United King- 
dom on June 1 brought a new warning 
from LATA that if the trend continnes 
it will soon cripple the industrv. 

Sir William P. Ilildtcd. I.A'I'A Di- 
rector General, said the 30% boost 
will cost airlines an additional SI. 4 mil- 
lion a year. On July 1. Canadian land- 
ing fees will be boosted bv about one 
third, adding another SIOO.OOO a year 
to the cost of air transport between 
Canada and the U. S. 

Ilildtcd said airlines are subject at 
anv time to arbitrary increases in these 
landing fees almost anvvvhcrc and that 
there i.s no wav of knowing what will 

"The cumulative effect of develop- 
ments such as these in the past year 
has alrcadv jeopardized the airlines’ ten 
year poliev of reducing fates and rates,” 

"If the trend continues, it will 



Caravelle Uses Hispano Suiza Gear 

Melange of nations represented bv component niakcrv for French Caravelle jet transjiort includes Hispano-Suiza. French firm that 
was a big engine siipjilier lor 55'otld War I aircraft but a relative newcomer to the landing gear field. Main font wheel bogie folds into 
fvisclage (righll. Cover for fuselage well (behind gear) Is closed with wheels down, opens for retraction, lliert closes ogaitr. Nose wheel 
(lettl retracts forward. 
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cripple tlic air transport industry- at the 
\er\’ nionieiit it faces its greatest 'en- 
Itite yet into the field of low priced 
mass transport and its hea\-iest capital 
inr estment vet to meet the jet age." 
Domestic Issue Extended 

Meanwhile, the CAB extended the 
suspension period of the proposed 
domestic fare increases from June 29 to 
Sept. 27, 

Ihc Board said it now appears that 
the original 180-day suspension period 
would nave expired before the conclu- 
sion of the ins’cstigation. 

At the same time, the CAB ordered 
the examiner to certifv the record di 
rcctly to the Board for final decision at 
the end of the hearing in an effort to 
c.vpcditc the case. The hearing, now 
in recess is scheduled to resume on 
Thursday. 

Sesen airlines— Braniff. Capital, 

Delta. Eastern, Northwest. Trans 
W'orld and United— base petitioned the 
Board for a 6 % increase in passenger 
fates as an interim measure pending 
the outcome of the general passenger 
fate inscstigation- Other trunk lines 
hare been made parties to the investi- 
giition by CAB order. 

CAB Rules Against 
Trans-Continental 

Washington— Civil Aeronautics Board 
inicd last week that Trans-Continental 
Airlines Agency Cotp. engaged in “de- 
cepti'c” methods of competition in 
nonsehcduled air transportation and 
directed that a cease and desist order 
be issued. 

The agenev is incorporated in Cali- 
fornia, Illinois. Michigan, New York 
and Pcnnsvhania under tlie same nanie. 
The CAB action was directed toward 
the five groups which the Board said 
acted as ticket agents for a supplemen- 
tal carrier. 

The CAB said the live corporations 
' iolated the Civil Aeronautics Act by; 

• Representing themselves to the pub- 

|»rtation. 

• Using, displaying, permitting or al- 
lowing to be used or displayed their 
names, trade names or insignia on air- 
eraft in connection with air carriers 
with whom they transact business. 

• Selling deceptive and misleading tick- 
ets for air transportation in that the 
clocmncnts failed to state clearly the 
name of the carrier ptoiiding the air 
fr.insport,ition. 

The C.AB also found that the cor- 
porate respondents arc closely integrated 
with respect to their business opera- 
tions and activities. 'Tn fact,” it said, 
"the entire evidence showing the simi- 
lariti’ of the practices, activities, means 
and mcthod.s used by the respondents 


AIRLINE OBSERVER 

► Airline profit squeeze (AW May 1 3, p. 39) is providing effective ammuni- 
tion in the industry’s move for a fare increase, but it is also posing an 
unusual dilemma to indii’idual carriers. While jointly presenting a pessi- 
mistic I’icw of the financial future before the Civil Aeronautics Board to 
support the need for higher fares, airlines ate forced to go their separate 
wavs in expressing confident optimism to investors and bankets in order to 
attract additional capital for expansion plans and new equipment, 

► Douglas Aircraft will designate the DC-7D the DC-IO. Engine specified 
for the turboprop version of the DC-7 is the Rolls-Royce Tyne. Douglas is 
stressing cargo use, and is showing specifications to Flying Tigers, Slick 
and other airlines. 

► Civil Aeronautics Board will conduct an air traffic rules conference in 
^Vashington June 13 and 14 to consider recommendations from civil and 
militarv aviation groups for improving the air traffic control system. 

► Watch for an increase in landing fees at a number of major U, S. airports. 
San fi'rancisco recently dropped S6 million from its airport improvement 
program and announced that funds will be restored only after user fees are 
pegged high enough to put the airport on a self-supporting basis and yield a 

►l''rance will spend close to $100 million for improvements of Orly and 
Lc Bourget airports at Paris in preparation for jet transport traffic, t’unds 
will coi-cr lengthening of runways and a new $23 million terminal building at 
Otiv. The eovemment also plans a city-airport electric railway transporta- 
tion system from Care d'Otsav in the center of Paris directly to Orly. 

► Northeast Airlines has sigited a contract with Shell Oil Co. for the annual 
delivery of 10 million gal. of 640 kerosene for the airline’s fleet of Bristol 
Britannias scheduled for delivery this fall. Fuel facilities wQI be located at 
Boston, New York, Philadelphia, Baltimore, Washington, Tampa and 
Miami. Shell, which fuels Capital Airlines’ Vickers Viscounts, is handling 
the Sud Caravclle jet transport during its U.S. tour. 

► General Electric Cf 805-3 turbojet, advanced commercial version of the 
J79, will be designed to operate at higher turbine wheel temperature than 
the CJ805-1 which has been selected by Convait to power its 880 jet trans- 
port. Higher temperature would raise takeoff thrust to more than 11,000 
lb. and could decrease the 880’s takeoff field length requirements bv about 
8%. 

►Proposed Japanese medium-range turboprop transport will be designed 
to perform somewhere between the performance of Vickers Viscount and 
the Fairchild F-27. The projected transport, which will be designed and 
built in Japan, will be powered with Rolls-Royce turboprop engines. 

► Civil Aeronautics Bo.ird has extended the effective date of regulation 
requiring an independent electrical source for emergency exit illuminated 
markings of transport aircraft until Aug. 31 because of procurement and 
installation problems that confronted the airlines. T’he Board says, how- 
ever. it is "greatlv disturbed” that installation of the emergency equipment 
was dekved beyond the May 31 deadline. 

► Radio Division of Bendix Aviation Coq). has been awarded a contract by 
USAF’s Research and Development Command to conduct a research 
program on aircraft anti-collision problems. Program will include studies 
of the overall problem from the standpoint of commercial and military 
aviation, an investigation of collision-avoidance tccimiqucs and the cx>n- 
struction of a model device based on tlie technique most likely to solve the 
collision |>roblcni. 

► Piedmont Airlines is conducting training classes for pilots and mechanics 
on the Rolls-Rovcc Dart engine in preparation for the introduction of the 
Fairchild F-27 turboprop transports sclicdukd for delivery early next year. 
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A SPECIAL BREED OF CAT... 


are the aircraft parts of today 



Boeing B-52 


...and the divisions of H & B American Machine Co., 
Inc, offer you the speciaiized skiiis and equipment 
needed to produce these parts on schedule 
and of the highest quality. 


Convair B-58 


American Machine Co., Inc. 


General Offices: Prudential Plaza, Chicago 1, Illinois 
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prcnes tlic combine of them nil. Since 
llie respondents arc in tcalih' all ftirh 
of a whole. thc\ should not be pci- 
mitted to hide behind their separate 
entities to the end that the public 
interest may be defeated.” 

SHORTLINES 


► lajan Ait Lines reports a net profit 
of 51,167,000 for the six month period 
ending in March. During the six 
months, J.^L flew 20,155,064 miles 
witli international passenger resenucs 
increasing 8% over a year ago. 



► Butler Ait Transport, of Sydney, 
Australia, nil! purchase three dc Ibnil- 
lind Elizabethan aircraft from Britisli 
Euro|Jcan Ainvays as an emergency 
mciisiirc to enable the carrier to con- 
tinue scheduled seniccs. Butla is still 
interested in Kokker Eriendship turbo- 
|)rop transports, but its current financial 
position makes firm orders doubtful. 

► British European Airways carried 
more than 200.000 passciigcts in .\pril. 
breaking all BE.\ records for that 
month. Passenger-miles were up 20% 
over the prcs’ious April; passenger load 
factor was 71.5%. Freight ton-miles 
were up 8.4%; mail ton-miles. 10.5%. 

► Emery Air Freight's international 
secMce celebrates its first anniversarv' 
this month. I'hc air freight forwarder's 
icrenue for March was double that for 
Januan, and April resenuc went alicad 
of March by 15%. 

►KLM Royal Dutch Airlines reports a 
ton-mile output for the first quarter of 
1057 at 62,750.000 as compared witli 
55,187,500 ton-miles for the first 
quarter of 1956, an incte;isc of 18%. 
KLM’s load factor in the first quarter 
rose from 56.6% to 57.6%; the total 
number of living hours was 45,800 as 
comp.nrcd witli 58,000 last year. 

► Sabena Be^ian World .\itlines will 
increase the freqiicnci of its Douglas 
DC-7C davtime service between Brus- 
sels and New York on |uiic 25 from 
three to five per week, 'I’hc new sched- 
ule calls for one flight on Monday, one 
on Sunday and one each on Tuesday, 
I'hutsdav and Saturdav. 

► Los Angeles International Airport rc- 
jwited a total of 967.521 passengers 
handled in the first quarter of 1957 as 
compared with 798,755 in the first 
quartet of 1956. Air freight rose 18% 
over last year to 53,551,985 lb. and air 
carrier moicmcnts in the first quarter 
totaled 45.082 as against 34,296 in 
1956, 


How to keep informed on the 
of 

your business 



At your ringer tips, issue after issue, 
is one of your richest veins of 
job information — advertising. 

You might call it the “with what" type — 
which dovetails the "how” of the editorial pages. 
Easy to read, talking your language, geared 
specifically to the betterment of 
your business, this is the kind of practical 
data which may well help you do a 
job quicker, batter — save your company money. 
Each advertiser is obviously doing 
his level best to give you helpful information. 
By showing, through the advertising pages, 
how his product or service can benefit you 
and your company, he is taking fcis most 
efficient way toward a sale. 

Add up all the advertisers and you've got 
a gold mine of current, on-the-job information. 
Yours for the reading are a wealth of data 
and facts on the very latest in products, 
services, tools . . . product developments, 
materials, processes, methods. 

You, too, have a big stake in the 
advertising pages. Read them regularly, 
carefully to keep job-informed on the 
“with what” part of your business. 

McGRAW-HILL PUBLICATIONS 
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AERONAUTICAL ENGINEERING 



Fiat G.91, U. S. Inspired Italian Design, 


By David A. Anderlon 

Turin, Italy— Second prototype of the 
Fiat G.9I light ground attack fighter 
is nearing tlic flight test stage at the 
company's iicarbv Soiitli Casclle test 

With Fiat’s tougli shakedown and 
flight test program bcliind it. the little 
plane will be flown to the I'rcndi Air 
Force’s test eciUtt at Bretigin in Julv 
for its final hurdle: competitive evalu- 


ation by a team of N.ATO pilots against 
the I rcnch Dassault Ftcndard VI and 
the Breguct Taon, 

Winner of the evaluation is expected 
to receive a substantial production order. 
So far, 50 airplanes have been ordered 
from Fiat: three pre-production planes 
and 27 in a production configuration. 
Onh prototypes of each of the French 
types hare been ordered. 

'llie basic reouirement for the class 
of aircraft uas laid down about three 


years ago by the technical teams of 
SIIAPF. Fiat's first prototype G.91 
was built and flown in approximately 
one Year’s time after the awarding of 
the contract, but it was lost recently 
when it developed tail troubles in a 
highspeed run at about -1.000 ft. off 
the ground. Tlie pilot ejected safely, 
but was injured on lauding because of 
gusty winds. 

Analysis of the accident and the 
flight test data that was recor eted has 
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WING PYLONS for external stores show in this highspeed flypast of the G.91. Cluractcristic lines of the F-86 shou in the rear fuse- 
lage and tail assembly. 


Girds for NATO Trials 


satisfied Fiat engineers that they know 
the cause. 

Redesign of the suspected parts has 
been completed and the second proto- 
type will benefit. 

Other changes on the second proto- 
tyix: include a Mk. 5 Bristol Orjdiens 
lightweight turbojet rated at 4.850 lb. 
thrust replacing the earlier Orpheus 
in the first plane; elevated cockpit, 
raised about two and one-half inches 
above that of tlic first prototvjrc; some 


aerodyaiamic contour changes at the 
nose; a ventral keel strip under the 
te.ar fuselage; incrc.ised dimensions of 
the lioriaontal tail. 

Tlic second plane «t 1! also have a 
complete armament hay, where the first 
plane did not. 

At first glance, the Fiat G.91 gi'cs 
the impression of being a scaled-down 
North .American F-S6K like the ones 
hat produces under Ueeiise for NATO 
deliveries. But a second glance shows 


that the C.91 is more like a non-identi- 
eal acnidyninnic twin to the Sabre. 

The basic formula is the same: swept- 
back wings and tail, a chunky fuselage 
housing the powcrplant. and a radonic 
nose with the air inlet slung underneath. 
Furthermore, many of the details ate 
the same: tlic F'iat design is built around 
Ameriwn standard parts, alone among 
aircraft designed in the NATO coun- 
tries. Bolt tlircacls and siics. rivet tvpes 
and sizes, skin gages are tlic same that 
would be found in any American fae- 

Biit the F'iat design team under Prof. 
Giuseppe Gabrielli worked to an entirely 



ARMAMENT BAY of C.9I is iccCangiilar area under canopy 
foniiiiig side panels of fuselage forward section. Two latches, 
opposite the bullet-shaped markings release for re-aiming. 
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SPECIFICATIOHS OF COLE HEATERS HOW BEIH6 MANUFACTUREB 




8439 STELLER DRIVE 
CULVER CITY, CALIF. 
TExas 04701 


ELECTRIC 

HEATERS 


for Aircraft, 
Military and 
Other Applications 


Cole Electric Co. 
manufactures an extensive 
line of electric heating 
devices— from 50 watt spot 
heaters to 15 KW single or 
three phase airflow heaters, 
with or without blowers— 
or will design a heater for any 
special application. Write for 
full information. 


2lecttlc ^o. 
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SIDE BY SIDE: Kiat G.91 niid NorHi Ainctican F-86K built bv Fbt iiiidci license ace iion-idcntical accad\iiaiiiic twins. Blit 0.91 
is much smnllcr, and differs in comiJonent details such as llic lon-|iicssiire tires, canlilcvcrcd landing gear and bell; air speed bralcs. 
Note |)ro|>«rtioiiiitcl; larger siic of the C.91 aiiscoop fm the Bristol Otpliens engine. 


tUtferent set of spccilicatiuns tli.in those 
that produced the Sabtc sciics. 

Gabtielli's job was to design a ground 
.itt.ick figlitcr that would also be suit- 
able for air-to-air conib.it. It had to 
be rugged, simple to maintain, and w- 
pable of operating out of unprepared 
fields •.mcl off grass strips. Its annamciit 
had to pack a terrilie wallop for strikes 
against a ratiety of ground targets: 
Itoops, bridges, armored vehicles. 
Tough Requirements 

'Ihc rcquircinciit had been dreamed 
lip by techniral teams of SII.^PK dur- 
ing tlie winter of 195s. In addition 
to laiiiig out the genctal requirements 
for tlic type, it specified some fairh 
tough pctfotmancc requirements. 

The planes had to be able to take off 
from grass and clear a 50-ft. obstacle 
within 5.000 ft. after releasing tlie 
brakes. Tlici had to fl\ most of tlie 
mission at ii croisc speed of -tOO and 
then hold Mach 0.95 on the deck for 
the critical 305T of tlic strike. Ma- 
iieuvcrabilits was to be excellent; rate 
of roll n-as specified at 100 deg. per 
second at Mach 0.9. 

T'lie cockpit was to be pressurized, 
and the pilot liad to have these aids: 
UIIK r.idio, ll'l' equipment, radar hom- 
ing beacon, DMK and a gyro gim-and- 
rocket sight. 

The complete airplane had to weigh 
less than 5,000 lb- empty. 

'lliis was the spccifie.ition fr.micwotk 
within wliicli Fiat engineers started 

Design Evaluation 

liiglit different companies in Europe 
submitted designs to the SHAPE re- 
quirements. \Vork on many of tlicm 
had been made c;isicr by Bristol Acro- 
Engincs Ltd. wliicli saw- the need for 
.1 small, light fiirhojct aimed at somc- 
wlicrc between -4.000 and 5,000 lb. 


thrust. 'Ilic Bristol Orpheus "'as the 
direct result of tliat need, and sv.is in- 
corporated in tlie I'iat design, as well 
as ill other liglil fighters to the same 
general formula. 

f irst examinatimi of tlie designs was 
made by an .AG,-\RD coinniission, made 
up of ciigiiicers from the KA'1'0 coun- 
tries. 'Iliei investigated each design 
tcclmiealh. and clicckcd each submit- 
ting firm's potentiality from a produc- 
tion licwpoint- I’lic complete cialua- 
tion of the eight pro|iosals took scicral 


months for the engineers to Inmdlc. 

Einalh in June 1955 Fiat received 
the order to go alicad w ith the dcs clop- 
ment of tiircc pre-production and 27 
produefion aircraft- AA'orking against 
tight schedules, I'iat engineers devel- 
oped the basic laiouts of the proposals 
into Engineering drawings and shop 


In a little more than one year’s time, 
tlicy had the first prototyii: ready to 
flv. It took off on Aug. 9, 1956 with 
Fiat test pilot Dott. Ricardo Bignaiii- 



FIAT C.9IT is tamlcm trainer version now being proposed by tlie company. Similar in 
line. Hie T version features changed forward and center fusckigc sections. photo- 
reconnaissance version. Hie C.9IR. is also being .studied. 
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Cherry Research Offers 
The 3/32" MONEI. 
Hollow Pull-Thru Rivet 


Available wiih either universal 
or 100° countersunk head, the 
Cherry %s" Monel Hollow Pull- 
Thru Rivet has a high shear 
strength particularly adapted to 
fastening nut plates, gang chan- 
nel and honeycomb materials 
where extremely limited space 
makes use of solid rivets diRicult. 
Damage to surrounding material 
in these difficult spots is elimin- 
ated with the pull-thru hollow 


rivet Simplicity and speed of 
installation cut costs and save 
weight. 

The new % 2 " Monel Hollow 
Pull-Thru Cherry Rivet can be 
installed with all existing Cherry 
Rivet guns, including the G-25 
Hand Gun. 

For technical information 
write to Townsend Company, 
Cherry Rivet Division, P. 0. 
Box 2157-N, Santa Ana, Calif. 


Fiat G.91 T 

Trainer 

Span 

. .2R.08 ft 

I,«nglh 


Bright 


Gross weight 


Max. static thnist .... 

4,250 lb. 

Max. speed at sea level 

540 knots 

.Mas. Qunmon. rtammg 

"Th" an 

Mas. Mach iiumbci, iO-deg. dive 1.03 


ini at the controls. First flight duration 
was onc-half hour. 

The first flights were confimiations 
of the predicted performance. The air- 
plane handled well and gave promise 
of gro«’th when the final Mark of 
Orpheus engine «ould be installed. 
Trouble Ahead 

But there was trouble ahead. During 
,1 higlispccd level run to determine the 
limits of the selocity-load envelope, 
the horizontal tail control ssstem dc\cl- 
oped trouble and tlic plinc begun to 
buck unconttollably. Structural fail- 
ure followed aud Bignaniini was forced 
to eject, and was injured at toiiclidown. 

Now the broken and charred pieces 
of the first prototype arc set it|> on 
svooden frames in the spacious struc- 
tures lab at Fiat's ntain plant while tlic 
engineers puzzle out all the last details 
of the accident. A.s guides they have 
the rccor'crcd wreckage and the flight 
test data taken during the trouble. 
Tliey beliese they bare isolated the 
probable causes of the accident and 
base redesigned tlic tail system and 
parts of the structure to see that it 
doesn't happen again if they can help 

Mcaiitiinc the second prototype with 
the Mk. ? Orplieus and complete arma- 
ment bars is being groomed for its 
first flight. 

G.91 Walk-around 

I'irst iinpres.sioii of the G.91 is one 
of small size. Tire wing is at waist 
height, the cockpit hood is just aborc 
the ler cl of a tall man's head, and the 
plane sits close to the ground on short 
landing gear. 

Tire n ing has a single-slotted flap and 
n !arge-s|)an aileron which measures ap- 
pmxiinatch’ 60% of the semi-span. A 
single «ing fence extends over the lead- 
ing edge of the wing. 

No fuel is carried within the wing 
itself, because there is sufficient room 
in the fu.selige to canv the mission re- 
quirements. But there ate wing pylons 
—one per sidc-fot mounting external 
stores such as rocket, bombs or drop 

Tlic wing is a built-up structure, du- 
plicating in rolled aud extruded sec- 
tions the integrally milled panels com- 
mon to high-production aircraft. Fiat 
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is equipped to do skin niilliug and 
has done it on its F-S6K program, but 
the set-up and tooling cost is too great 
to be amortized economically oier the 
rclatiicly small production tun now 
authorized- 

\\'ing spats ate licaiy extruded sec- 
tions, built up to the requited form. 
Wing ribs, tor the most part, arc 
|)icssod pieces, but a few fo^cd tibs arc 
used in artxis of concentrated loads, 
llictc ate tlircc such ribs at the pylon 
po.sition, OIK outboard at the tip and 
another forged rib for attacliiog flic 

At the pylon location, there are 
manv inlcrcoasbil members to distrib- 
ute aud tRinsniit the load of tlic ex- 
ternal .stores oiet the wing section. 

I'iie entire k-adiitg edge of tlie wing 
is fastened with Elastic Stoji Nuts to 
the front spar, so that access to tire 
control pushrods. plumbing and wiring 
is proi'idcd b\ rcinmal of the leading 
edge section, hi addition, there arc 
tlie usual screw-fastened inspection 
jilatcs coicring the joints of the coii- 
tiols, and rcmoiablc for inspection. 

'I'hc compiss installation is in the 
left wing and the airspeed pitot head 
in the right. 

Fuselage Construction 

'llic wiiig-fuschiBC joint is a machined 
piece fastened witTi a large miinbcr of 
high-sttength bolts. 

'I'lic fuselage is ctmsttuctcd in a con- 
ventional manner with bulklicads and 
longerons or panels making a scries of 
box and shell structures. T'hc cockpit 
is placed above tlie engine intake duct: 
its sides fonii tlic inner iianels of tlic 
armament bay. 

rile aniian’iciit bay is formed by the 
cockpit sides, bulkheads fore and aft 
and horizontal bulkheads at top and 
bottom. 

Paired ,50-cal. machine guns, amiiui- 
nition boxes and associated equipment 
arc mounted on the outer panel doors 
of the guiibais. The complete arma- 
ment installation is held in the plane 
bs a scries of pins actuated by two ex- 
ternal flush levels, one on each side 
of each bay. After a strike, the plane’s 
aniiamcnt can be removed for rc-anuiiig 
b\ two men who pull down tlic Icsers 
freeing the pins, swing the panel down 
and h?t it out of the bay. 

Total weight of the loaded piincL 
complete with 600 rounds of ammuni- 
tion. is about 400 lb. 

Forward of the two gun ports, the 
fuselage side panels are made of steel 
for protection from gun blast. 

llic complete armament installation 
has been fired on tlic ground from a 
mockup of the forward fuselage and 
cockpit attached to a steel sttongback. 

The landing gear, designed fot oper- 
ation from unprepared fields, was de- 
veloped for Fiat by Messier S. A., n 



CHERRY'700”^ Aircraft Rivet 

Gives More Effective Fastening 


The “700” rivet is versatile 
and in many cases one length 
of each diameter will cover all 
thicknesses of material. Also, 
the sheet hole size is not criti- 
cal as with other rivets since 
the design provides positive 
hole fill even in oversize holes. 
The stem always adjusts to fiU 
the hole which affords high 
stem retention independent of 

The manner in which the 
“700” rivet is set provides high 
clinch by drawing the sheets 
together tightly and uniform- 
ly. When the “700” rivet is 
set, the stem shouider protrudes 
above the rivet head and gives 
visual indication that the blind 
upset is properly formed, the 
sheet hole is filled and the rivet 
is properly set. 


The “700” rivet is available 
in countersunk and universal 
head styles in a wide range of 
diameters and lengths. It is 
installed with standard Cherry 
rivet guns with controlled- 
stroke polling heads and acces- 

This fastener advancement 
is a typical example of how the 
Cherry Division has paced the 
industry with new and im- 
proved fasteners and the tools 
and accessories for applying 
them — all of which are de- 
signed, developed and pro- 
duced in the Santa Ana plant. 

For technical data on how 
the Cherry “700” rivet will 
give you a more uniform meth- 
od of fastening, write to Town- 
send Company. Cherry Rivet 
Division, P.O. Box 2157-N, 
Santa Ana, California. 


CHERRY RIVET DIVISION 

g SANTA ANA, CALIFORNIA g - 

Townsend Company 

.^'ESTABLISHED 1816 • NEW BRIGHTON, PA. 'B. 


AVIATION V/EEK, 


10, 1957 




SUPERSONIC POWER IN A SMALL PACKAGE. Smalle 
than famous Q-E J47 (outlined above), J79 is tarice 


powerful. 


Why General Electric J79 provides . . . 

SUPERSONIC POWER 
AND LIGHT WEIGHT 


Washington, D.C., May 21— The General Electric J79— 

first U.S. jet engine capable of powering oircraft twice 
the speed of sound — was displayed publicly for the 
first time today. Rated in the 10,000 Ib-thrust-class, 
the lightweight J79 has the lowest specific weight 
of any U.S. production turbojet. 


Answering military demands for a meehanically- 
simple, high thrust-to-weight jet engine, J79 features 

e Variable stator — To eliminate stall problems at 
“off-design” speeds and permit maximum compressor 


efficiency under all flight conditions, the first six stages 
of the 17-stage J79 compressor are variable. 

• Small frame size — J79’s diameter is less than three 
feet, Its length about 17 feet. 

• Small hob diameter — enables J79 to combine re- 
duced-drag advantages of narrow frontal area with 
high airflow capacity. 

Today powering USAF's Lockheed F-I04A, Convair 
B-58, and the Grumman FllF-IF, the J79 continues 
to set the pace for America's jet powerplants. 

General Electric Company, Cincinnofi IS, Ohio, jb-u 


"hxpgreis fs Our Most fmportant T^oduct 

GENERAL® ELECTRIC 





ItokIi finn sijctuiliziiig in landing 
gear work. Lem-pressure tires are used; 
tlie nosc-wliccl pressuie is 45 psi. and 
tlic main wliccls onlv cam- 64 psi. 

Two \ariations of'tlic d.9! are being 
studied. Tlic first is tbe G.91 T, a two- 
seat tandem trainer for familiarization 
with tlic aiqslanc and also for general 
jet transition work. Tlic second is a 
plioto-rcconnaissaucc model. 

The trainer is almost identical in 
wing and tail structure and form to the 
standard attack icrsiou. khisclagc 
changes base been incorporated to make 
the trainer body, and therefore the 
forward and center fuselage sections arc 
extcusiielv modified. Rear fuselage and 
tail arc somewhat modified. 

Orpheus Engine 

Powcrplant of the trainer is also the 
Bristol Orpheus. Performance is some- 
what inferior to that of the ground- 
attack \ersion. 

So fat this project has been a study 
only, and there arc no indications that 
Fiat will either get an order or will 
build some «ith its osvn funds. 

'Hie photo-reconnaissance version has 
been studied through the mockup stage. 


Its nose has been modified and length- 
ened to make room for the cameras 
and the optically flat panels through 
which they photograph. 

One iirinamcnt bay has been con- 
\crtcd to a canicra-cquipnient bay and 
contains all the necessary power sup- 
plies and associated accessories needed 
svith current types of cameras. 'Hie 
other armament Wv remains as a sbind- 
ard unit with hvo machine guns. 
Factory Capability 

11ic obsener of Fiat’s aviation work 
generally is struck bv two major 
thoughts. Tilt first is that the quality 
of workmanship is I'cry higli. 1’hc 
second is that the morale of the tech- 
nicians and engineers and workmen is 
equally high. 

Tliesc two factors are interlocked, 
of course. But behind them both is 
a sense of pride in the renaissance of 
the once-great Italian asiation industri’- 

Thc tendency in many places is to 
forget the world records set by Italian 
aircraft and engines before the second 
World War, and to gloss o\’cr the 
fact that once Italian air units operated 
aircraft that were far and away the most 


AVIATION WEEK, June 10, 1957 


advnncod-froni an engineering view- 
point-of any country's. 

Any aerodynamicist will remind you 
that the first qualify work in supersonic 
wind tunnels was done at the Italian 
c-xpcrimcntal station at Guidonia. and 
that an Italian airplane was the world's 
second jet-propelled type to fly. cseii 
though it was a crude configuration of a 
ducted fan engine. 

But pride is not enough to produce 
good qualih'. I'iat had of neccssitv 
adopted the North American system 
of quality control, including the exact 
du|)lieation of the sign-off sheets for 
insjacctots- This, incidentally, intro- 
duced a nc«- word into the Italian lan- 
guage— “squawk”— which is prominent 
among the subject headings on the sign- 
off book. 

Routine Pays Off 

So it was natural for Fiat to con- 
tinue with the NAA routine in its dc- 
selopnicnt of the light fighter. It has 
paid off many times, say |•■ia^ engi- 

Behind the aviation division of Fiat 
is one of the largest industrial com- 
plexes in Europe, with overall facilities 
uncqualcd in Italv for development 
and production of aircr.ift and engines. 
Fiat employs overall about 75,000 peo- 
ple, or approximately as many as North 
Ametiom Aviation, Only a small pro- 
portion of that labor force is on aircraft 
work. The majority of them are em- 
ployed in the automobile effort, which 
currently produces about 1,000 cars 
per day. 

Tliis factory ss-as once a hotbed of 
Communist labor, but in mid-April, 
for the first time since the end of the 
war, the elections for shop stewards 
went merwhcliningiy to the Catholic 
labor confederation and the Social Dem- 
ocratic Union. The Conimniiist union 
polled about one-fifth of the votes; in 
its heyday, it had run up close to the 
four-fifths lesel. 

But Fiat's total aviation picture is an 
uncertain one. Production of tlic F- 
S6K is nearing the end of its run, and 
by December of this year should be 
about completely phased' out. Fiat plan- 
ners hope that the slackening of that 
work will be compensated for by one 
or both of two other prospects. 

First is an increased production order 
for the G.91. Work on that airplane 
would naturally follow the Fiat style 
established and adapted for the F-S6. 

Second is the possibility of IR.^N 
work on North American F-lOOs now 
in Europe. With no firm commitment, 
Fiat has gone ahead with its o«n funds 
and more than doubled its |Jkmt area at 
the North Casellc center where cur- 
rently the company is performing its 
final assembly of tbe F-86Ks and IRAN 
work on the F-86Ds. 

There’s a lot riding on either of these 


Engineering Careers 
at Curtiss-Wright 

Curtiss-Wrighfs planned expansion and product diversifica- 
tion program creates requirements in 1957, 58, 59, for engi- 
neers and scientists in a number of different technical fields 
and at almost every level of experience. These are permanent, 
career positions, for this is a carefully planned program. Start- 
ing salaries are excellent and ace related directly to your 
education and experience. Company benefits are outstanding 
and there arc adequate provisions for Advanced Study Assist- 
ance to those who qualify. 

Positions are available in plants located in several stales, giving 
you a choice of geographical location. Work assignments range 
from pure research in specialized fields to production control 
of current manufacturing. Products range from plastics for 
the consumer market to new concepts in powerplants and 
propulsion systems. Especially interesting to the scientist or 
engineer are the opportunities offered in the following fields. 


AERODYNAMICS 
HEAT TRANSFER 
FUELS & LUBRICANTS 
METALLURGY 
NUCLEAR PHYSICS 
ANALOG COMPUTERS 
FLIGHT SIMULATION 
JET PROPULSION 
SUPERSONIC AIRFLOW 
STRESS AND 


ROCKET PROPULSION 
THERMODYNAMICS 
COMBUSTION 
DIGITAL COMPUTERS 
INSTRUMENTATION 
CHEMISTRY 
AIRBORNE RADAR 
PLASTICS 
GUIDED MISSILES 
VIBRATION 


These arc some of the important activities going on in the 17 
Divisions of Curtiss-Wright. In such an environment engineer- 
ing and scientific skills grow and the individual has opportunity 
to demonstrate his professional ability. 

If you are interested in associating yourself with a company 
which recognizes your individual progress, if you want the 
stability that comes with diversification of products, then you 
should send a resume, giving your preference in type of work, 
as well as your education and experience to; 

R. G. Conrad, 

Manager, Engineering Recruiting, Dept. C-9 
Curtiss-Wright Corporation, Wood-Ridge, N. J. 

ALL REPLIES CONFIDENTIAL 
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|jrospccts. Labor at tiic aviation dir i- 
«ion can not easily be sliifted into tlic 
automobile plant because of the com- 
pletely different skills required. Tlic 
excellent facilities for research and de- 
'clopnicnt, the engine test cells, new 
hangars and flight test areas, plus the 
new avionic center could not be easily 
.shifted to other work cither. 

.^t a higher level than this, though, 
is the intangible harm that could be 
done to the spirit of the labor core 
here. It has, bv considerable effort pulled 
itself out of the disastrous years of the 
second World Wat. It has succeeded 
in producing a native airplane, designed 
by native engineers. Its contribution 


No matter how big or how small a 
lamp you might need, if it’s an oj>- 
craft lamp, General Electric makes 
it ! You can get Genera] Electric Air- 
craft Lamps in a wide range of sizes, 
types and wattages . . . from your 
nearby General Electric Lamp Dis- 
tributor. Atrd you can get them fast! 
He stocks a full line of G-E "sub- 
miniature” lamps, for instance— the 


to tlic defense of KurO|>c and the econ- 
omy of Italy is an important one, the 
workers believe and they want to be 
able to continue standing on their own 
feet. 

Orpheus 3 Finishes 
Official Type Test 

London— Bristol's Orplicus > hght- 
weiglit jet engine Inis completed its 
ofBcial t\pe test at 4,850 lb. thrust, 
giving the 810-lb. engine a thrust/ 
weight ratio of 5.90— probably tlic liigli- 
cst eicr recorded for a sbindard jet 
engine. 


smaller-than-small lamps. And he 
also carries big lamps— the landing 
lamps for all types of aircraft. 

Whatever you need, if it's an avia- 
tion lamp, General Electric makes 
it . . . and your G-E Lamp Distribu- 
tor can get it for you fast! Call him 
today— or write: General Electric 
Co., Miniature Lamp Dept. AW-6-7, 
Nela Park, Cleveland 12. Ohio, 


Specific fuel consunqition is given hi 
the company as 1.06 Ib./lb. tlirusr/lir. 

Bristol .-kcro-Engincs Ltd. says dc- 
I'tlopmcnt of the Orphens iviil proceed 
beyond original plans. A 5,760 lb. 
Orpheus 11 already has been an- 
iioimccd. Now the company reveals it 
has under dciclopmcnt an Orpheus 12. 
developing 6,810 lb. thrust. 'ITiis can 
be boosted to ncatli’ 8,000 lb. with 
aftcrbiirner, 

Orpheus 12 is intended pnm.irih 
for lightwciglit strike aircraft designed 
to Sil.\PE requirements. It is being 
dciclopcd under the Mutual Weapons 
Dcselopnient Program. 

The Orpheus powers the Folland 
Gnat, Fiat G.91, Dassault Efcmlard 
VI. and Breguet 1001 Tton. It also 
lias been specified for the Aerfer Leone 
Fighter and Fuji TlF-1 trainer. 

20inm.Turret Replaces 
.50 Gal. Guns on P2V-7 

Nasy P2V-7 Ncptuncs are now eojn- 
iiig off l.ockheed asscmblv lines ar:iicd 
with tunct-moimtcd 20 mm. cannons. 
Replacing .50 caliber machine guns, 
they increase Neptune firepower 70%. 

Increased firepower svstem was intro- 
duced to provide greater defenshc ca- 
pacity as new electronic submarine de- 
tection equipment took over spaces 
picviously devoted to annament. 'Ilic 
20 mm. cannon can pout 40 lb. of higli- 
cxplosiie slidls on a target, compared 
with 23.2 lb. of incendiaries with the 
.50 cal. guns. 

Production models of tlic high fire- 
power turret, located atop tlic mselage 
about halfway between the wings and 
the horizontal stabilizer, are built bv 
Emerson Electric Co. in St. Louis. Mo. 


P6.M Debate 

tees Iiuvc Uimed down Navv requests for 
S8 million for a new b-jsc for the .Mailin 
P6M jet seajilane and funds for comer- 
sion of u ship as a tender for the Sea- 
Master. 

House .yrmed Services Committee re- 
fused to approve the new base despite 
the tesKmony of Rear Adiii. Clifford S. 
Cooper, deputy chief of naval uperatinns. 
that "the serious problems" in the dcvci- 
ripincnt of the seaplane "are lieked" and 
that NaiT expects to have a successful 
version flying this fall. Both SeaMastuis 
tliat have been test flown thus far have 
crashed. 

The House Appropriations Comniiltcc 
said it will withhold for the tender "un- 
til the Navy has more basic data with 
reference to large seaplanes, cspcciallv 
the l’6M." 


Tigress fs Our Most Important ^oduef 

GENERAL^ ELECTRIC 


^ . . . from fractional amps 

to landing lamps ^ •'J 

If it’s an 
aircraft lamp, 

G. E. makes it ! 
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“Take It from me, George... 
the safest engine is a clean engine... 
and there’s no cleaner engine 
than a Gulf - lubricated engine!” 


Use new Gulfpride Series D, the 
detergent oil, or Gulf's Aircraft En- 
gine OH. the straight mineral oil, 
Either way, you'll be keeping your 
engine clean, and playing it safe. 
Not only do Gulf’s oils lubricate engines 
thoroughly and efRciently. They also keep 
engines clean. 

That means increased periods between 
engine overhauls, because of less wear and 
tear on engine parts. 


Gulf’s Aircraft Engine Oil is the finest 
straight mineral oil you can choose- keeps 
engines as clean as any straight mineral 
oil can. But for the greatest possible clean- 
liness, buy Gulfpride Series D, the deter- 
gent oil. 

Cuirprlde Aviation Oil— Series D. Deter- 
gent Oil— for greatest passible clennliness in 
radial, inline and horizontally opposed engines. 
Ouir Aircraft Engine Oil— Straight Mineral 
Oil that minimizes sludge and oil inlet screen 
deposits, keeping your engine clean and safe, 



...the •world’s finest aviation products 


IIVIIITIIIN PRODUCTS 




«1 



Curtiss-Wright, in Civil Jet, 

Finds Gain in Low Temperatures 


Hy Robert Cusliman 

Uuctianiiii. Pa.-IIigli muss flow lias 
been substituted for liigli turbine in- 
let tcin|)craturc in Curtiss-W'riglit's 
new Tf38 coninictcijl turbojet. Tliis 
1 2, >00 lb. thrust engine was developed 
jointly by C-\V’s Wriglit Aeronautical 
Oiv., W'ood-Ridfe. N. J. and Bristol 
.Veroplanc Co.. Kilton, Knglund. from 
the latter's Olympus engine. 

.As against its competition for the 
commercial transport powcrplant mar- 
let, the TJ38 uses 40% more airflow 
.iiid 360F degrees lower temperature on 
the theory this is better suited to the sub- 
sonic flight conditions tvpical for new 

Development Progress 

Curtiss-Wright claims it has deicl- 
oped the military J67 fat bevond a 
Chinese co|)v of the original Bristol 
Olympus model it tcceii cd 5 years ago. 
C-W is now descloping the compati- 
bility of the engine for high enc^y 
chemical fuels to extend its application 
in the dual cycle (turbojet-r.nnjet) Re- 
public h'-I03 aircraft. 

Olympus improvements from the J67 
program have been fed back to Bristol 
and some, as tire fir-tree attachments 
for the turbine blades, reappear in the 
'l'J38, which is largelv Bristol designed. 

While the J57 and J79 rise roughly 


170 Ib./scc, airflow with 1.7001'’ tern- 
)>eratuic, tire I'lSS swallows 23S Ib./scc. 
airflow and on!v 1,340F turbine inlet 
temperatures. 'TTic biggest gain.s arc 
lower noise level due to .slower jet 
exhaust anil sigirifie;mtly increased Ion- 
gevitv of the hot parts of the engine. 
The Rolls-Rovcc Conwav engine has a 
fairly high air flow rate, but because it 
IS a by-p,rss engine lias to operate with 
even higher turbine inlet temperatures. 
(However. Rolls-Royce engineers note, 
that because of blade cooling, actual 
blade temperatures in the Conway arc 
lower than those on the turbine blades 
on the Dart turboprop engines now Us- 
ing in the Vistoiint airliners.) 

W'hat Bristol and C-W hare done 
IS to parallel what XACA's Lewis 
I'light Propulsion Laborators. Cleve- 
land. has suggested to the industry. 
Abe Sihcrsteiii and Newell D. Sanders 
of Lewis ill a paper gir'Cii mcr a le.ir 
ago before the Society of .Automotive 
Fingiiiecrs stressed the benefits in using 
lower turbine inlet temperatures in 
commercial jets. 

High temperatures to pack a lot of 
power behind a small frontal area are 
not necessary in subsonic flight and 
greatly decrease the engine reliability, 
they pointed out. In addition, the high 
tempetature military-type engine is in- 
licrcntly noisy for populated areas 
around commercial airfields. 


In the ■1J3S, Bristol and C-W hast 
t.ikcn an engine out of the Olympus 
familr- and expanded the first low pres- 
sure compressor stages from 40 to 41 in. 
to allow more flow. They liar'c traded 
sonic compression ratio for flow in doing 
this but this is beneficial since tires 
hare also lowered tire temperatute. 
C-W said it retains tire high fempera- 
lure mebils in tire hot parts of tire 
engine for safety margin. Since the 
TJ3S will weigh 3,600 lb. dri', according 
to W'right. some weight saving mils' 
have bear accomplished. 

Along with the engine. C-A\' intends 
to offer a package pod whicli will in- 
clude a saw tootli tvpe noise surpressor 
and the C-AA' dcrclopcd clant shell 
thrust rci'crscr. The noise surpressor 
will liclp tire engine cut 25 db. ofl 
present jet engine noise Icrels and, ac- 
cording to C-AV, permit quieter opera- 
tion than many current piston traiis- 

Tlie tlinist reretser, whicli w-as dem- 
onstrated on a C-AV' J65 engine on one 
of the Quehanna outdoor static .stands, 
could he thrown into 60% reverse or 
into full forward thrust in one second 
while tlic engine was at full power. 
There was no apparent effect on engine 
operation. 

The TJ3S has passed a 150 hour test, 
blit will not be readv for dcliverv until 
inid-1958. 

Weight Closs 

The 3,600 Ib. TJ38 weight falls be- 
tween the single spool J79. wliieh 
weighs less than 3,000 lh„ and the 
dual-spool J57. which weighs more than 
4.000 Ib. C-AA' explains that the TJ38's 
lightness is because tlic bearing support 
framing and the engine housing did not 
Itaic to be design^ to withstand tire 
high G-load.s of military flight. .Also the 


TJ.'iS S]H‘ci6calion.s 

'T'inmtrrakc-c.fF, 

12,500 lb. 

S|Keifiefueleo..sum| 
Sfc.. cruise 

ion, f.ilcc-ofi ,718 

Cycle cliaracteiislics; 
VVciglit flow 

I'lirbtne inlet temp. 

10.5:1 

.230.238 Ib./sec. 
1.340F 

Lcii|th, intake to ex 



haust 

121.0 in. 

chamber 

41,0 in. 

Weights: 

Weight, dry ineludii 

g 

3,600 lb. 
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MAKES ANY PLANE 


Aeroproducts Ram Air Drive powers new 
'"''Buddy Store " — first successful tanker kit 



A TANKER 


I T CONVERTS 3 fighter or attack bomber into a high- 
speed aerial tanker in a moment’s notice. Quickly 
secured to rocket or bomb racks, the new lightweight 
“Buddy Store” makes any plane a tanker— without 
reducing its combat capabilities. 

This first successful ram-air-powered tanker kit is 
lighter in weight, more streamlined in shape and 
requires no plumbing or power take-off from the 
tanker plane. The “Buddy Store" is completely self- 
contained and self-powered. A single cockpit control 
actuates the unfeathering solenoid. From here on an 
integral Aeroproducts Ram Air Drive Turbine sup- 
plies all the power required. 

Already selected for the Douglas AD Skyraider and 
Douglas A4D Skyhawk, the “Buddy Store” further 
extends the combat range of the new Air Navy’s 
carrier aircraft. 


"SiUidih^ -inaiY. - . Jn tSmevieW 

J^eroproducts 


■ ALLISON DIVISION OF 

GENERAL MOTORS • Dayton. Ohio 


63 



Hi MICRO SWITCH Precision 


...FIRST IN PRECISION SWITCHINO 


Sound Design plus Thoughtful 
Processing equals Quality that 


spells RELIABILITY 


This is a creed at micro switch. This policy 
is the basic reason why micro switch “en" 
Series Precision Switches are used by the major 
airframe, component, rocket, missile, missile- 
launcher manufacturers and manufacturers of 
much of the equipment used in aircraft and 
allied production, 

MICRO SWITCH can legitimately be said to be 
First in Precision Switching . . . First to apply 
actuating mechanisms to basic switches . . - 
First to use metal enclosures . . . First to furnish 
true hermetic sealing . . , First to design and 


build compact, lightweight, sensitive precision 
switches specifically for the aircraft industry. 
Note the advertisement reproduced on the opposite 
page. It appeared in August 1941 —sixteen years 
ago. MICRO SWITCH was firstinaircrafteventhen. 
Illustrated are twelve of the “en" series 
switches. This series constitutes the outstand- 
ing aircraft switches today. 

They are rugged, reliable, environment-proof 
and easy to mount. For details, which space 
prevents listing, ask for catalogs 77 and 78. 




Switches have 


unlimited H 




This advertisement appeared in August 1941. 
It showed wide use ot MICRO SWITCH 
Precision Switches in aircraft at that time. 


MICRO SWITCH 

g DIViSiaN OF HIHNUPOLIS HONiyweLL REOULglOR COMPANY | 
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lo«’ pressure eoinpressor casing did not 
have to be stressed to take the ram pres- 
sures built up in supersonic Bight. 

Specific fuel consumption for the 
TJ38 is "brochured" at .88 at cruise. 
C-W has compared this with the .94- .91 
v alues of engines as the J79 and 157 with 
hotter cycles. Actual values for these 
engines may vary according to their 
component efficiencies. C•^\' pointed 
out that the dollar value of lower fuel 


Problem: Provide customers with 
highest Quality gyros— time after time 
—through quality control. 

Solution: 1) use standardized com- 
ponents which have been tested and 
proven, higher training level, S^use 


consuniption could amount to Si mil- 
lion annually for a fleet of 10 airphnes. 

Perforniiincc studies were biised on a 
250 lb. per sec. engine weight-flow at 
sea level on a standard temperature day. 
Tor a lOOF day and for higher altitude 
airports. C-W plans to speed up tlic 
rotor rpm. slightly to swallow more air- 
flow rather than boost the engine oper- 
ating temperature. Unlike its competi- 
tors. the TJ38 will not have to catty 


more detailed assembly instructions, 
and 4) set up 100% inspection tests 
for any customer requirement. 

Result: An overall customer rejection 
rate of less than Z% (or Whittaker 


water injection apparatus for hot day 
takeoffs. For a typical transcontinental 
Sight, the total takeoff weight saving on 
a four engine transport would amount 
to 10,000 lb. The lower fuel consump- 
tion would mean that 5,000 lb. of fuel 
could be eliminated; lower engine 
weight would remove another 3,000 lb., 
and the omission of the water injection 
would save 4.000 lb. 

C-W believes that the weight saved 
should be used for shorter takeoff runs 
and faster climbs out of airports to de- 
crease further the noise nuisance to 
airport neighbors. Coupled with the 
low jet vclocitv and noise suppressor, 
it is expected that the flight pattern of 
a TJ38 equipped transport will make il 
less objectionable than a DC-6B piston 
traiisport- 
Noise Level 

Obviouslv C-W hopes that a lower 
noise level will give an edge over coni- 
IKtition. Tlic recent admission of the 
I'rcnch Caravcllc jet to Idlcwild airport 
after the exclusion of the Boeing 707 
has highlighlcd the problem. During its 
leccnt announcement of the TJ38 en- 
gine to the industry C-33' went to pains 
to hold a special day for the benefit of 
airirort authorities across the country. 

On the other hand a problem in T[3S 
sales program may be its lack of flight 
hours. Roy Hurley, president of C•^\' 
said that the fact that this is a derated 
version lifted from the 01ympus-J67 
familv should offset objections on this 
score. C-3V' feels that the flight time 
of the Bristol C)lynipus in the Avto Vul- 
can bomber should he counted in favor 
of the TJ38, The TJ3S i.s 97% similar 
to the rest of the Olympus family. 
About the only change is that tlie aero- 
dynamic shape of tlic turbine blades has 
been altered for better matching at the 
lower temperature. Certain metal gages 
were lightened also for the lower com- 
mercial G-loads. 

Much of the T'J38 designing was 
done by Bristol bccau.se C-W found 
Bristol could do it faster and cheaper. 
Because of the mutual interchange pro- 
gram, British hai-e accustomed them- 
selves to working to U.S. standards. 

Swiss Order Twenty 
De Havilland Vampires 

Loudon— Swiss government has or- 
dered 20 de Havilland Vampire trainers 
powered by the de Havilland Goblin 
jet engine. 

This is the latest in a line of Swiss 
orders for de Havilland aircraft. Switz- 
erland ordered 73 Vampire trainers in 
1946. Since then it has been building 
under license Vampire and Venom 
fighters, as well as Goblin and Ghost 
engines. 


'tV/iot&AeAy G^/u> 

DIVISION OF TELECOMPUTING CORPORATION 
16217 LINDBERGH STREET, VAN NUTS, CALIFORNIA • STaalej 3-1950 
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DIRECTIONAL STABILITY AND PERIOD 
AS FUNCTIONS OF MACH NUMBER 


SUPERSONIC PASS 



AIDS AND TECHNIQUE 
FOR FLIGHT TEST GUIDANCE 



CLOSED LOOP system indicates fliglit test |iiograiii for un 


FACTORS LIMITING TEST BOUNDARIES 



vn areas (left). Shaded areas (right) are recommended for redllne. 


Redline Urged for Critical Test Areas 


By Richard Sweeney 

Lancaster, Calif.— Certain areas of 
critical stability in high speed flight 
where pilot and airplane ate endan- 
gered. and which can be calculated in 
adsanco, are not proper subjects for 
flight test and arc to be avoided, test 
pilots were told here. 

This and other aspects of flight test- 
ing in areas of critical stability were 
detailed at a recent educational meet- 
ing of the Society of Experimental 
Test Pilots by Ricliatd Day of National 
.'Vdvisoty Committee for Aeronautics 
High Speed Flight Station, Edwards 
AFB, Calif. 

Critical aspects discussed included 
the well-known problems of pitch up, 
roll coupling, loss of directional sta- 
bility at hi^ speeds and problems of 
liigh dynamic pressures. 

Two highlights of the paper dealt 
with deterioration of directional sta- 
bility at high speeds, and the super- 


sonic pass and its possible effects on 
airplane structures. 

No specific airplanes were discussed 
in the paper, which was concerned 
n-ith ts-pical airplanes and overall ex- 
periences in the field. 

As to decay of direction.il stability at 
high Mach numbcis. Day said: 

"Since this Loss occurs in a region 
of high dynamic pressure and conse- 
quentiv is one of potential violence, 
it is necessary to detect the loss as it 
occurs. Unfortunately, the pilot’s 
■feel’ for stability is not proportional to 
the dccav itself. The main indication 
or feci that a pilot has for estimating 
directional stability is the period of 
oscillatory motion. Figure 1 (top left), 
showing directional stability and period 
of oscillation at three altitudes as func- 
tions of Mach number for a typical 
configuration, indicates how the period 
conception of stability can mask the 
true stability. The approximate equa- 
tion for the stability coefficient, C. is 


shown. Solving for the period indicates 
if C.i. were constiint, the period would 
decrease as Mach number increased. 

"Howci-er, since the stability coeffi- 
cient is not constant, hut decreases 
supersonically as shown in l■'igurc 1, the 
period or iipjxirent stability remains es- 
sentially conshint until a d;m|ctously 
low loci of actual stabihri' is tcaclied. 
Tlic period is sliown as a family of 
curs’cs for various altitudes, the lower 
the altitude, the nearer the approach 
to true instabilih’ at a constant period 
(of oscillation). 

"This masking of true stibilfh- has 
often led pilots to report an airplane to 
be cjuitc stable tight up to the point 
where stability was non-cxistent, and 
for flight trajectories including a dive 
the pilot would O'cn comment on the 
increase of stability. This false or ap- 
parent stability can lead to serious 
trouble in various ways. 

"The point of zero or neutral stabil- 
ity cannot actually be approached 
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ONE OF THESE 4 '’ACIFIC 

Accelerometers 

CAN PROVIDE RELIABLE ACCELERATION 


MEASUREMENT FOR 

Four basic Pacific Accelerom 
and developed — can be used tc 
[ion measurement requirement 

YOUR OWN NEEDS! 

ter types — already designed 
meet practically any accelera- 
Send for complete data sheets! 

HIGH ACCURACY POT 

Single or dual poienliomeler 
pick-off and/or switches. . . 
aulomaiic caging mechanism. 

Sion and restraining system 
provides very low hysteresis 
with exeeplionally rugged, long 
life. Available in a wide variety 
of Granges. seme* sjoj 



LIGHTWEIGHT, MINIATURE 

flexibility of design and per- 
formance characteristics with a 
proven, high production instru- 
ment. Potentiometer pick-off... 
wide selection of C ranges with 
an operating range of 0— ±1 G 
io0-±50 G. 

HIGH ACCURACY AC OUTPUT 

linear accelerometer designed 
for high response systems 
requiring AC signal. This unit 
1 provides an accurate, large out- 

1 put AC signal while maimain- 

1 ing a high natural frequency 

1 and low cr«s talk. Tempera- 

j dynamc characteristics w(rA- 



1 

NO CROSS TALK | 

due to uni-direclional design 1 

Uons^Voi pick-off . . . available | 

in a choice of many G ranges. j 

1 



X*2 Stability Loss 

Fatal accident in which Capt. Mil- 
burn Apt died snd the USAF X-2 re- 
search airplane was dcstrored (AW Nov. 

I9;6, p. 26) undoubtedly wu a result 
of loss uf directional stability at very 
high Mach number. 

At the time. USAF reported pictures 
hikcii during the plane's last moments 
showed the pilot being battered by 
violent divergence. Although the air- 

traversed In prior runs, the start of a 
turn bv Capt. Apt that increased the 
angle of attack resulted in loss of direc- 
tional stability and included cstremcly 
violent divergence. 

U. Col. Frank K. (Pete) Everest, who 
had flown the airplane in tlicsc speed 

neutrai stability, (AW Aug. 6, 1956, p. 
454). apparently never induced an in- 
creased angle of attack or other disbirb- 

c\|>ecienccd tlic same divergence as Apt. 


safely. 'I'hctc is » region near nentr.il 
stability which should be redlined as 
surely as any structnial or engine limi- 
tation. 

Fiving in this region is literal!) 
balancing on a hall, wliere practically 
any disturhiince can result in disc^ent 

"'lire solid line in Figure 1. labeled 
a, shows directional stability for trim 
lift. The dashed line labeled a- indi- 
cates the reduction in stability for some 
moderate increase in angle of attack. 

"It is obvious that if a pilot is flying 
in a region of high apparent stability 
(as indicated by constant penod), but 
low actual stability, and attempts any 
nrancuver requiring increased lift, the 
airplane will suffer a loss of directional 
stability and possibly cspetience a direc- 
tional-lateral divergence if sufficient lift 
is attained. 

“This is probably the most important 
item to consider when flying in this 
ECdlinc region of low stability. The 
history of fliglit testing is well docu- 
mented with serious incidents resulting 
from maneuvers of this type. 

“In addition to increasing angle of 
attack, there ate several other factors 
that increase the margin required bclou- 
the neutral stability point and thereby 
limit the maximum safe performance 
of tire airplane. Figure 2 (bottom right 
p. 67) shows these factors and helps de- 
fine the boundaries for testing- The cri- 
teria of Figure 2 are based on the char- 
acteristics of a typical modem airplane. 
The first factor (1) in the figure is a 
limit set by the influence of adverse sta- 
bility and control derivatives such as 
adverse aileron yawing moment com- 
bined with high positive dihedral. In 
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LEAR-ROMEG solves ^hem for missiles and aircraft 


'll' 


We tackled our first aircraft 
fluid-handling problem thirty years ago 
and we’ve been putting successful solutions 
in the air ever since. From the universaDy 
accepted Romec fuel pump of the 1930’s to 
classified installations on icbm missOes. 
Got a fluid-handling problem of your own? 

Leab-Romec is well qualified 
to develop a practical solution. 



Valve TalkJ) 

FOR WM. R. WHITTAKER CO.. UTD- 
BY MARVIN MILES 


Kverv'one knutvs tlie exjiloeive growlli of avialion hag ulniogi 
hopelessly Inirilened our air Iruflle conlrol system which is at 
least a decade hehiiid the limes, without the capacity or the 
flexihilily to handle today’s needs. 


jddition. adverse moments must be con- 
sidered for possible thrust misalignment 
(2), this can be especially troublesome 
ss'hcn dynamic motions result from 
changes in thrust or thrust temiination. 
Other infliicna's are (3) engine gyro- 
seopic precession, (4) acroiasticity and 
(!) a possible Mach meter error. These 
five factors arc additive in their effects 
and can limit the safe Mach number for 
trim lift to M,. that is, some Mach 
number considerably below that for neu- 
tral stabilitv. The sixth factor, loss of 
directional stability with increased angle 
of attack, further reduces maximum safe 
M.ich number to M, when maneuver- 
ing at some desired lift coefficient. 
Conception Threshold 


The problem gliosig up glaringly in C.AB’s near-collisioii 
report for the last four mouths of 19.a6 — 452 iiicidenls involv- 
ing 4,429 persons in the reporting aircraft alone — and in the 
unlolrl hours of costly scheilule delays caused by weather break- 
downs in the anli(|ualed system. 

It shows, loo, in CAA slaliBlirs of some 15 million take-offs 
and landings at major U.S. airports during 19.56 under virtually 
the some air traffic system that existed in 1946 when there were 
only 4 inilliou. Future growth esiiniales place the 1960 figure 
at 22 luillion! 


Today the aviation industry and the 
Federal government are attacking the 
problem vigorously on two fronts: (1) 
a slop-gap program that will improve 
the system as quickly as possible to 
serve the interim until (2) an entirely 
new air traffic control system can be 
developed and placed in operation. 

Underway is CAA's partial modern- 
ization program, already compressed 
from a five-year project to three years, 
which will bolster the system with 
increased radar installations that 
should total 83 en route units by 1961, 
with additional precision approach 
radar and instrument landing systems, 
with radar safety beacons and ground 
detectors for quick identification, with 
improved runw.iy lighting, new 

approach lighting systems and surface 
radar detectors for ground traffic. 

C.AA also is pushing expansion of 

altitude IrulFis*. Some 541 VOR units 

C.A.A ul.so I'lupe.s to liuve'^267 VOR- 
1959 so (lislanye us well as direr- 

CAA has moved to lake over control 
of all air space above 24.000 feet (in 
addition to its control of 90.000 miles 
of designated airways) with the floor 
of all air space conlrol to be lowered to 
13.000 feci by 1938. The Federal 
agency also is working on a simplified 
airways route structure to ease control 
problems wrought by today's acknowl- 
edged "crazyquill." 

The Air Coordinating Committee 
issued a voluminous report, replete 
with recommendations for accelerated 
modernization of the system, and the 
engineering group of the President's 
Aviation Facilities Planning Commis- 
sion also publicized its recommenda- 


tions. Among the latter were the early 
expansion of certain high*densily 
routes by establishment of one-way air- 
ways separated according to aircraft 
speeds and the immediate control of 
all air iraflic above 13.000 feet. 

Experts say that by 1973 the air traf- 
fic control system will be revolutionary, 
leaving to the controller the exercise of 
judgment that no machine can make, 
bul relieving him of the burdensome 
"clerical” duties he now must perform. 

They say that most funcHons 

determining of aircraft. 

Long range radar will provide full 
situation displays for given areas, giv- 
ing controllers immediate, continuous 
and automatic information that will 
enable Ihem to keep traffic moving 
smoothly and safely. 

The future system will eliminate tele- 
phoning informalion from one control 
area to another and provide fur elec- 
tronic relays on a fast, accurate and 
fully automatic basis. 

Today's system of radioed conlrol 
instructions no doubt will be elimi- 
nated. loo. except for special situations 
and stand-by use. Instead, instructions 
will be given and received automati- 
cally to avoid Ihc waste of critical time 
that hampers the current system. 

The great irony at present is that 

achievements. Planes arc niucii 
faster, farsafert flying is inereusinp 
in popularity til an incredible rate. 
Bill when you mix in ihtnisands of 
miiiiary planes with the trunsiKtris. 

planes, there can he only one rcsiiii 
in light of outmoded control; n stag- 
gering traffic problem lliat must be 


"Since both these limits lie within 
the pilot's period conception thres- 
hold shown in the lower portion of 
Figure 2. it is particularly difficult for 
him to know he is in this region. There- 
fore, it is imperative that the pilot be- 
lieve in and rely on the analyzed data 
.along with computet studies to deter- 
mine these limits.” 

Considering the supersonic pass. 
Day said: 

"In order to give a physical picture 
of the problem. Figure 3 (top right p. 
67) shows a maneuver in which appre- 
ciable airplane motions and loads can 
be encountered. The lead airplane gen- 
erates a shock pattern illustrated bv the 
heavy lines. The passing airplane is 
shown in three positions while travers- 
ing the Row field. The approximate 
path of a streamline is shown, grcatlv 
exaggerated. 

‘‘As the passing airplane traverses 
the flow field, it will experience a t aw- 
ing-moment input due to this flow field 
and develop some kind of sideslip- Tlic 
magnitude of the sideslip would be, 
as expected, a function o^ the time-to- 
pass. Experimental data and calcula- 
tions have shown that a maneuver of 
this type is capable of imposing large 
motions and high stresses on the air- 
plane. No known damage has re- 
sulted from a supersonic pass, but the 
possibility should be considered when 
two or more airplanes are maneuvering 


Supersonic Pass 

'Flic jiinhlcms of rbc siipeisanic pass 
uie not clearlv understood as vet. But 
possible danger areas can be seen in the 
form of results of j supeisunic {sass made 
in the area of another airplane ut super- 
sonic speed, test pilots were told at an 
cxpetimeiital lest pilots' meeting. 

Also, the problem of the shock wavg 
airflou inducing motions of the airplane 
being passed mav need verv close scru- 
h'uv lending to evolution of teguloHons 
concerning su|iersonic trasses. 
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mWSF/VI Telemetering^ 
uttna-btaWe Dlscriminator* 





TESTING 


You will never know if you are getting 
the most for your testing dollar until you 
find out what it can buy at Wyle, 

Wyle facilities are ever changing and 
expanding to keep pace with advancing 
missile and aircraft designs. While facil- 
ities are but one measure of a testing 
organization, they can provide a salient 

Mail the coupon below for the latest 
edition of WYLE “FACILITIES;' It will 
reveal why vendors and contractors 
throughout the country come to Wyle 
for their Performance & Environmental 
Testing for Qualification, Reliability, or 
Development. 



tear off S attacli to your company letterhead 

WYLE LABORATORIES 

El Segundo, Calif. Eastgate M763 
I would like a copy of the new Wyle "Facilities’' 


position 


near each other at supersonic speeds. 

“Perhaps some test pilots have ex- 
perienced motions from this source. If 
not, it should be pointed out tliat an;- 
pass at close rnn|i and high dynamic 
pressure sliould be ii|)prnaclicd with 
caution. Tests have indicated that .such 
a iiiancus-cr is potcntialh- dangerous 
from fire standpoint of stmctur.nl dam- 
age." 

Reg-jrding roll coupling, Day pointed 
out that its cause is thoroughlv known 
and that practical fixes have been 
esolvcd (stability augincnt.iHon in tire 
form of all axes dampers, acrodvnainic 
design features such an anhedial). 

In addition, he outlined tlic aids 
as-ailable to flight tc.n engineer and cx- 
perinrcntal test pilot, the closed loop 
system of model test data, tlicorv, 
analog simulation, airplane motions 
and night test program, with feedback 
from flight test program to airplane 
motions whicli in turn feeds back to 
model test data, a point where correla- 
tion between earlv indications of wliat 
may happni anti actual in-flight re- 
sults, can be made. Should wide dis- 
crepancies occur, they can be studied 


and dctcnniiiations made of necessary 
changes and or fixes. 

Although telemetering is a valuable 
aid to flight test in that it can provide 
tlic pilot witli the services of a flight 
engineer, final autlrority should remain 
witli tlic pilot regarding necessary ac- 
tion if telemetered data indicates mal- 
functions have occurred or otiicr danger- 
ous situations are developing, the paper 

Imestigations of severe pitcliup, the 
paper said, arc not proper arca.s for 
fliglit test due to inherent danger to 
airplane and pilot. 

Houcrct, should tlicy Ise required, 
the paper recommended initial in- 
vcstig.itioiis at high altitudes and 1C 
accelerations, progressing to higlicr ac- 
celerations in very sniatl incremenfs in 
turn maneuvers. 

Day abo recommended that both 
flight test engineer and test pilot visit 
tire people who conduct model spin 
tests eitlier in tunnel or by model drop, 
and carefully explore tire ground aircadr- 
coi'cred so as to be prepared for in- 
cipient spins nliicli often follow pitcli- 

up. 
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Gannet Developed As 
Early Warning Plane 

London— I'aircy Gannet AEW Mk. 3 
aircraft has been deselopcd as a flying 
radar center for the Royal Navy. 

Prototype of the single-engined turbo- 
prop plane is under consfmetion at 
i'.iircy’s Middlesex factory. Production 
order Iras been placed by tlie Ministr;' 
of Supply. 

Scareli radar is liouscd in a large 
dome under tlie fuselage, h'airey gave 
the range of the radar set as ?0 mi. at 
500 ft. and 200 mi- at 25,000 ft. 

Grumman Net Lower, 
Research Called Factor 

New York-Grumman Aircraft Engi- 
neering Corp.’s gross income totaled 
S39,5-f6,-I93 for the first quarter of 1957, 
up from 538,921,580 for first-quarter 
1956- Net income was S975.000 for the 
first three inontlis of 1957, compared to 
51,900,000 for the same period of 1956. 
liic 1957 quarter’s earnings equaled -tl 
rents per snare, whereas the 1956 quar- 
ter's earnings equaled 80 cents a sliaie. 

Tlic company called its 1957 results 
"disappointing” but not unexpected. 
Current sales, Grumiiian said, ate re- 
lated almost entirely to cost-plus-fixed- 
fcc and fixed price incentive contracts, 
whereas contracts during tlic first quar 
ter of 1956 were under fixed price con- 
tracts witli a higher profit margin. 

.^nother factor in the net income 
showing the company said, was a 52 
million im-cstment in research and de- 
sign development related to military 
products. Grumman also noted that the 
first quarter results are not representa- 
tive of the year as a whole. 

The company is petitioning the Tax 
Court of the United States for a de- 
termination of 1953 excess profit status. 
Renegotiation Board has ordered a re- 


ENGINEER OPPORTUNITIES AT RAYTHEON 



AT RAOAR ANTENNA IN OBSERVATION TOWER overlooking Raytheon's 
Flight Test Facility at Bedlord, Maas., engineers work on vital mtasile projects 
in an informal atmosphere that stimulates creativity. 


Advanced work with prime cenlrncler 
for Army Hawk and Navy Sparrow III 

The caliber of Ftaytheon engineering is an indication of the qual- 
ity of our staff. Raytheon is the only electronics manufacturer 
with prime contracts involving complete systems responsibility 
for both air-to-air and surface-to-air missiles. 

As an engineer in our Missile Systems Division, you associate 
with men of top national reputation in stimulating small groups. 

Our expanding development has created interesting openings in: 


CIRCUIT DESIGN 
ELECTRONICS PACKAGING 
SYSTEMS 
MICROWAVE 
ANTENNA DESIGN 
TUBE APPLICATIONS 


SPECIFICATIONS 
TECHNICAL WRITING 
AERODYNAMICS 
STRUCTURES 
MECHANICAL DESIGN 
HEAT TRANSFER 


Please send brief outline of your background to G. P. O'Neil, 
R,aytheon Missile Systems Division, Box 6A. Bedford, Mass. 


RAYTHEON MANUFACTURING COMPANY 



Excellence in £/eetrom'cs 
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“Reacly-to-use” NESA® FLEXSEAL® windshields 
improve pilot visibility on the Convair 440 




This is NESA FLEXSEAL 

rically condi 


NESA is a transpai 
t-oaling applied to hi _ 

edges of the ghiss. Sufficient voltage isT^ed 
between bus btrs to provide he.il dissipation of 
about 2,100 BTU/hr./sq. ft,, usually enough to 
melt ice and prevent fogging. 

FLEXSEAL edge contains a metal strip imbedded 
in the intc-tlayer plastic- The protruding edge ( see 
diagram) is bolted in tlie windshield frame, but 
the glass “floats.'' This is the secret of the strength 
and resiliency of Flexseai. installations. 


Since it was introduced late in 1955, the Convair 
440 has been chosen by 16 foreign airlines and five 
of this country’s major air carriers to modernize 
their medium-range fleets, 

The plane is equipped with NESA FLEXSEAL 
windshields to give the pilot maximum protection 
against icing and fogging, Windshields are delivered 
to Convair ready to drop into place, and are di- 
rcclly interchangeable between air-frames. 

Holes are pre-drilled at the Pittsburgh Plate 
Glass factory and countersunk to very close toler- 
ance. Windshields are shipped with retainers se- 
curely laminated into place, then bolted to prevent 
the slightest movement or variation in fiushness. 
More than that, each unit is individually packed, 
and is protected with a special, tough cover. In 
other words, Pittsburgh windshields are designed 
to make the customer’s job easier. 

If you have a difficult aircraft glazing problem, 
our Technical Representative will be glad to help. 
Write Pittsburgh Plate Glass Company, Room 7301, 
632 Fort Duquesne Boulevard, Pittsburgh 22, Pa. 



IN CANADA: CANADIAN PITTSBURCH INDUSTRIES LIMITED 



Gun Measures Wind 

Shooting Sphere .Luemometer, built by 
.Lniiy Signal Cotl» Laboratories at Ft. Mon- 
month. N. I- has a gim which shoots small 
steel ball upward into the wind at an angle 
i-limatcd to cause ball to fall back info 
aluniimmi overhead shield- Tilt angle of 

fund from Grumman of 51,340.000. 
Most of the compny’s 1936 and 1957 
^aics also arc subject’ to the Renegotia- 
tion Act of 1931. and while Gmminan 
docs not bclia-c excess profits exist in 
cither year, reserves have been provided 
in case the gincrnmcnt decides otlict- 


Magnesium Process 
Developed by Avro 

Toronto- Avto Aircraft Ltd. has de- 
\iscd a incfliod of forming magnesium 
which makes use of existing autoclave 
equipment. 

Magucsium. which is becoming in- 
creasingh’ important in the fabrication 
of high 'speed aircraft, can be formed 
b\ tlic same general methods used for 
other metals, but with one complica- 

To achieve consistent good results an 
creii lieat is required. 

I'or strctcli «rap forming of mag- 
nesium skins, it is necessary that both 
the stretch form block and the mag- 
nesium part blank be heated. For small 
production runs tliis can be very un- 
cconmnical. Even with a heated blank 
and tool it is often difficult to produce 
,1 siitisfactory part, Avto engineers point 

Bearing in mind magiicsiunr’s need 
for both heat and pressure, A\to turned 
to its mctal-to-mctal bonding autoclave, 
and after some experimentation devel- 
oped the foliowiiig method; 


• Onc-eightli inch thick 24SO alu- 
minum skin is formed to the required 
contour, which is checked to a master 
model or lines tanplatc set-up. Special 
c.ire is taken to insure that tlic surface 
of this aluminum skin is free from iin- 
pcrfcctions, since the magnesium will 

••Al-yncsilim blank is laid on tlic alu- 
minum skill and secured with masking 
tape. Then the wliolc assembly is 
ttnippcd in felt and enclosed in a poly- 
vinvl-alcohol bag. which has an outlet 
for vacuum attachment and thermo- 
cou|)lcs. 

• Magnesium is pressed down by liand 
to confonn to the contour of flic heav- 


ier aluminum skin as the -.lit is being 
exhausted from the vinyl bag. Tlic 
holding of tlie magnesium in position 
as the bag is exhausted prevents the 
felt and tlic vinyl from being sucked 
between the two sheets of inebal. The 
felt protects the metal from puncture 
on tlic edges and comers of the metals. 
• With air pressure now holding the 
niagnesiuin to the aluniimun form, a 
thermocouple lead is attached to a tem- 
perature recorder to provide a record of 
temperature and time for the work load. 
Tlie bag, with its contents and ilicmio- 
eouplc and l acuuni connections, travels 
into the autoclave with any normal 
bonding load and pressure and tem- 
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How would you measure the 


bigness of a business? 

By plant size — by net worth — by absorptions through mergers? 
Because obituaries are written for many small companies and few 
big ones, do you fee! that “Little Business is on the rocks"? 

Sometimes the contribution of a small manufacturer to the larger 
ones is an all-important success factor. For instance; 

The last ten years have seen an important improvement in over- 
running clutches. A new type, using a sprag that grips better than 
the conventional roller or ratchet, was introduced by the then 
newly-formed Formsprag Company. 

Acceptance came quickly; and much of what Formsprag designs, 
engineers and manufactures goes to large corporations. Only with 
their complete cooperation could Formsprag contribute the exact 
component required. The result: a power transmission device with 
improved accuracy and longer life. 

The important measurement, then, may not be bigness but "sig- 
nificant contribution”. Where this exists, the success-potential of 
a smaller business may be as sound as that of the giant corporations. 

23593 HOOVER ROAD • VAN DYKE (DETROIT), MICHIGAN 
Deiigneri, engincfs and manutacuirers of the modern sprag- 
type over-running, indexing, and backstopping clulches for 
aircraft, automotive, and various industrial applications. 


Simple in design, (he Form- 
sprag Clulch delivers 

weight^nd^lODg 
No measurable backlash. 
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pcr.itures are raised to normal bonding 

• On completion of the bonding cure 
cycle the assembly is ranoved from the 
autoclave and the now brittle wnyl bag 
is stripped off and the felt removecT 
llie vinyl hag is only good for one 
operation, but the felt can be used 

This method is being used success- 
fully for short batch production since 
it can be accoinplislicd with any normal 
bonding load. Avro engineers feel tiuit 
the process can be extended to the use 
of a heated fixture witli provision for 
application of the vacuum and an ait 
pressure tsig to set the m.ignesiuni to 

Tank Bond Faoilily 
Construcled for 880 

San Diego— Under construction here at 
Convair Division of General Dvnamics 
Corp. is a 5680,000 facility for adhesive 
bonding of integral wing fuel tanks for 
Convait 880 jet transports. Plant is 
scheduled for completion in November. 

Wing spars and ribs will be bonded 
to the wing skins by the Scotchwcld 
process, jointly dcveloircd by Convait 
and the Minnesota hlining and Mfg. 
Co,, for use on the delta wings of tlic 
F-102A. Fatigue tests of adhesive- 
bonded joints indicate tlic bond will 
outlast tire metal structure it binds to- 
gether. No F-102A adhesive-bonded 
wing fuel tank has ever leaked, Coii- 
vair reports. 

New facilitv will include a S17S.000 
electric oven, 80 ft. long, 20 ft. liigh 
and 10 ft. wide; six 4 x 10 x 35 ft. 
processing tanks; paint booth, and a 
thrce-conipartmcnt pre-curing oven, 
supplied by Despatch Oven Co.. Los 
Angeles, to aceommodatc two 880 wing 
ftmk sections in one curing operation. 

A Convitir-dcvelopcd rivet, similar to 
the Straylor rivet employed in the F- 
102A, will be used to join 880 skins, 
ribs and spats, providing necessary- 
clamping pressure on the Scotchweld 
tape during the curing process. 

Gas-tiglil comas and lightweight 
self-sealing dome nuts, developed by 
Niitt-Shel Co, and Franklin C. Wolfe 
Co. for use with inspection covers, will 
complete tire assembly of the wing tank 


Grand Central Acquires 
Large Projrellant Mixer 

Grand Central Rocket Co., Red- 
lands, Calif-, lias acquired a large proc- 
ess mixer made bv Brainlcv-Bekcn of 
New York which will increase solid 
propellant mixing capacity by 2.500 lb. 
per hour. New mixer will be installed 
in a tvvo-storv, part subterranean struc- 
liire vvitliin tlic next two months. 
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HOT OR COL.D 
Sola-Flex® joints are designed for 
temperature extremes 


TROM LIQUID OXYCEN at -300 F, (0 extremely hot 
materials at 20(X) F, Sola-Flex bellows and expansion 
joints are engineered for long periods of rugged service 
under severe temperature extremes. 

In cold oxygen lines, Sola-Flex joints reliably handle 
liigh pressures in extended positions and the U-span 
design offers no internal pockets to conceal dangerous 
contaminants. In high temperature applications, Sola- 


Flex joints require no external reinforcement rings, 
provide an economical solution to expansion problems. 

Hot or cold, large or small, high pressure or low— no 
matter what your particular piping need, experienced 
Solar engineers can recommend exactly the right expan- 
sion joint for you. Write today for the latest Sola-Flex 
catalog. Department D-35, Solar Aircraft Company, 
San Diego 12, California. 




Sola-Flex Bellows and Expansion Joints for industry 
are designed and manufactured by Solar Aircraft Company 





1,060,744 

KVA 


Westinghouse is still the 
in airborne electrical power! 


From the single-blade, wind-driven Westing- 
house generator above, shown on Billy 
Mitchell’s Spad 16, to the amazing electrical 
components of Convair’s supersonic B-58 
“Hustler”, is an epoch in air power. 

And it’s an epoch Westinghouse helped 
pioneer with 1,060,744 KVA of service to the 
aviation industry. 

®For Westinghouse and the aviation indus- 
try have been partners in progress since 1917. 
The first airborne a-c generator, the multi- 


' generator parallel a-c system and today’s 
fuHy protected automatic system are just a 
few of the milestones. 

The facilities of the Aircraft Equipment 
Department, at Lima, Ohio, have been at the 
disposal of the aviation industry for years. 
They’re at your disposal, too. Why not 
use them? jjmom 

YOU CAN BE soi^E ... IF iT^ Westinghouse 

Aircraft Equipment Department • Lima, Ohio 
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AVIONICS 


Light Digital Computer Auto-Navigates 

By Pliilip J. Klass 



Dayton— Lightweight, self-contained 
cligit.il aiilo-iuuigatot. designed to pto- 
'ide sclf-cortecting dead reckoning and 
ulesfial navigation sen’ice, was re- 
vealed licrc at tlic recent National Con- 
ference on Aeronautical Electronics. 

'lire versatile iicvv auto-navigator 
could find application in airline and 
business aircraft in view of growing in- 
terest in sclf<ontaincd navigators for 
Common System use. 

.\t least one airline spokesman has 
piibliclv c\prc.vscd interest in the poten- 
tialities of digital eomputets (AVV Fcb- 
11. p- 97). 

WADC Sponsorship 

Librascopc is developing the new 
auto-navigator under Wright Air De- 
velopment Center sponsor^iip. pro- 
totype model, weighing only 32 lb. 
and occupving 0.6 cu. ft. including dig- 
ital computer and a standbv analog dcaid 
reckoning computer, is expected to be- 
gin flight evaluation within a year. 

One advantage of the digital approach 
is that the system can perform a num- 
ber of different navigation computations 
simultaneously. John M. Mayer of 
W'ADC’s Wca|>ons Guidance Labora- 
tory, who described the new system, 
said it will be able to provide the fol- 
lowing services; 

• Present aircraft position, in latitude 
and longitude, as dctcrniincd by de.id 
reckoning, celestial fix, gronnd-based 
navigation aids, or combination of 
these techniques. 

• Bearing and distance (grcat-circle 
route) to destination, target, waypoints 
or alternate destinations. 

• Polar navigation. 

• Automatic compensation fur magnetic 
varialioit. Known magnetic variation 
for different locutions atoimd tire world 
can be stored in the computer memory 
and used to correct automatic.rlly mag- 
netic heading input to true north co- 

• .Automatic wind computation, both 
direction and velocity . 

• Automatic credibility testing. The 
aircraft’s position, as determined from 
ic'lcstial or ground-based reference, can 
be continuously clicckcd against tbc 
airplane dead tcckoired position. If 
this position, as determined from Vot- 
tac bearing and distance for examolc, 
coincides with the DR position within 
reasonable statistical limits, the DR 
]iosition is automatically revised to 
agree; if not the Vortac infonnation is 


disregarded nionrentarily and another 
reading is taken. Tire principles ate 
similar to those of the Lear SCAN, 
previou.slv described in Aviation W'kek 
(June If. 1956, p. 71). 

Like existing analog DR computers, 
the new Librascopc system will work 
from inputs that include true airspeed, 
licading jrlus automatic sextant and 
doppicr grouitdspccd, ground-based ra- 
dio or radar vvlicir available. 
Self-Checking 

Computation errors of lire digital 
computer (excluding input sensor in- 
accuracies) arc expected to be less than 
0.\%. compared to 1-2% for compar- 
able analog computers- The digital 
computer portion of the system is ex- 
pected to weigh only 18 lb., Iiave a 
[jovver consumption of only 100 watts, 
and use about 250 silicon transistors 
and 1.000 silicon diodcs- 

The digital computer will periodically 
subject itself to test problems designeS 
to determine whether it is functioning 
properly. 

If the digital computer fails to come 
up with the correct answer, a warning 
light will flash in the cockpit indicator 
and the svstem will automatically 
switch over to tlic simple analog type 


DR computer built into the ikiiicI bear- 
ing-distance indicator. 

Librascopc is developing a nriniatnre 
star tracker for W.ADC. wbiclr will 
vvcigli about 5 lb., .ind vvliich can pro- 
vide automatic celestial fixes wben used 
with the new digital aiito-navigator. In- 
formation on the relative position of 
up to 57 major stars and planets w ill be 
stored in the computer nvemory . 

When the pilot selects one of these 
stats or planets (bv nmnber on his con- 
trol panel), tlic computer will position 
lire small star tracker in tlic approximate 
azimuth position required to view the 
selected star and it will scan in eleva- 
tion, establishing the azimuth and decli- 
nation angle of the bodv. (Tbc star 
must be selected so that there ate no 
otlicr first or second order magnitude 
stars nearby.) 

Solving Triangle 

Using star azimuth and declination 
angles, and stored and pre-set data, the 
computer can then solve the celestial 
triangle to obtain a line of position. 
Two lines of position will in turn es- 
tablish a fix, which can then be used 
to coneet automatically aircraft posi- 
tion established by dead reckoning. 

Since celestial navigation can not he 
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POWER^ 


for new aircraft^ 
in whatever form it taltes^ 

from facilities keyed to the future 


An importantfactor in the success of the 
J-57 turbojet, which has powered more air- 
craft at supersonic speeds than any other 
jet turbine in production, is the excellence 
of Pratt & Whitney Aircraft's research, en- 
gineering, and production facilities in thir- 
teen towns in Connecticut, and in five 
Jocations in other states. 

These facilities— keyed to the require- 
ments of future power plant developments 
—are the homes of projects which can in- 
fluence the whole course of aviation. They 
include the powerful J-75 turbojet entering 
volume production this summer ... a num- 
ber of advanced and still classified turbine 
projects . . . and entirely new engines of 
the future. 


Before long these facilities will be supple- 
mented by the test and development cen- 
ter near West Palm Beach, Florida, now 
being built on a 7,000-acre tract. And Pratt 
& Whitney Aircraft will develop nuclear 
power plants in the new multi-million dollar 
Air Force facility which is nearing comple- 
tion at Middletown, Connecticut. 

Within all these advanced facilittes, nearly 
every branch of theoretical and applied 
science contributes to progress in aircraft 
propulsion. Whatever form thefutu re takes 
... in new principles of propulsion, new 
materials, or new fuels . . . Pratt & Whitney 
Aircraft is prepared to offer continued ad- 
vancement in power plant design and 
production. 


Pratt & Whitney Aircraft 

Division of United Aircroft Corporation, East Hartford, Connecficof 
CONNECTICUT OPERATIONS— East Hortford 
Maior branch plonts — Meriden, North Haven, Southington 
FLORIDA OPERATIONS— West Palm Beach 



A frank statement abont the 
future in Field Engineering 


At first glance, field Engineering may not seem to possess 
the potential and stature often associated with other engi- 
neeiing activities. 

At however, nothing could be further ftom the 

Men who undertake the responsible task of evaluating 
Hughes-produced military equipment in the field are in 
the enviable position of becoming thoroughly familiar 
with the complete design and operation of the advanced 
elecnonics systems involved. 

Essenrially, Field Enginceruigembncesall phases ofsuppon 
required to assure maximum field performance of Hughes 
armament control systems and guided missiles. £.E. and 
Physics graduates selected for this highly important and 
respected phase of our engineering activities work with the 
armed forces and airfeame manufacturers at operational 
bases and planu in continental United States and overseas. 

The knowledge, background and experience so gained la- 
ment In other divisions of the Reseaich and Development 
Laboratories at Hughes. In fact, few openings in engineer- 


ing today offer the rewards and opportunities which arc 
available to the Technical Liaison Engineers, Field Engi- 
neers, Technical Training School Engineers, Technical 
Manuals Engineers, and Field Modifications Engineers 
who comprise the Field Service and Support Division. 

Engineers and physicists selected for this highly re- 
spected phase of our activities at Hughes enjoy a num- 
Ims of distinct advantages. These include moving and 
travel allowances between present location and Culver 
City, California. For three months before field assign- 
ments you will be iroinmg at fid! salary. During the 
entire time away on assignments from Culver City, 

your moving and travel expenses. Also, there arc com- 
pany-paid group and health insurance, retirement plan, 
sick leave and paid vacations . . . and rcimbutscmenc 
for after-hours courses at UCLA, USC, and other local 


E.E. or Physics graduates who fee! they are qualified to 
join the Field Engineering staff at Hughes arc invited to 
write for additional information about this esccidng and 
rewarding opportimicy to establish a challenging career in 
electronics. Write to; 


HUGHES 


Scientijic StaJ" Rflalions * Hugha Aircraft Company, Culver City, Califor 


TreneJ Sjiolting 

Sjicjkiiig of llic trend tnnnrd alrbotnc 

W'tighl .kir'omelopmciil Center, told 
the recent Natioiul Coiifercncc on .\ern- 
iiiuitical lOcclimiics that it “was about 
^i rears ago that >vc first started seti- 

borne digital coitiputers to fire control 
and navigation." On Dee. 29, 1952, 
neiirh 41 years ago, .Aviation Week was 
the first In rt'i>ort this new development 
with a story headlined; "Digital Cnm. 


used at low altitudes with a eloud cover, 
Robert R. \\'illiamson, staff engineer 
at Libtascope. suggests another interest- 
ing possibility. Celestial fixes might 
Ik used at the start of a mission to cali- 
brate the amount and direction of 
steady-state drift in the airplane's gyro, 
litis cotrection could then be applied 
to the gyro signal for the duration of 
the flight, using the DR mode of oper- 

Flexible Aid 

From the pilot’s standpoint, the new 
eompntcr should prove a versatile aid. 
.At any time during a mission be can 
set in the longitude and latitude of any 
desired target or wavpoint and the 
computer will gire him the great circle 
distance and bearing to this point. Or, 
if be knows only tire be.iring and dis- 
tance, he can set these in and the com- 
puter will then determine the target's 
latitude and longitude. 

WTIliamson emphasizes that the con- 
trol console to be provided with the 
prototvpe ssstem is intended to facili- 
tate ss stem evaluation and has not been 
"human-engineeted" for simplicity. 

1'lic digital computer itself will be a 
general purpose type, as opposed to the 
incremental or digital differential an- 
;ihzet tvi>e of computer. It will oper- 
ate in serial fashion, using 25-bit length 

A magnetic drum memory, rotating 
at 6.000 rpm. will provide 32 memory 
channel.s. each with a 64-word capacity. 
TTie 2,048 word memory capacity will 
be divided into a 1,920 word pcniia- 
neiit store and a "scratch pad" store of 
I 28 nords, according to Mayct. 

The magnetic drum will also be used 
lo preside recirculating registers and 
for timing and control. Analog-to- 
digital consetsion will be accom|jlimed 
witliin tire coin|)uter so that synchro- 
f'pc sensor input signals can bo used 
directly. 

Ilic standby analog DR computer 
built into the cockpit panel indicator 
IS the miniature, transistorized .\N/ 
.ASN-9 which Librascopc developed 
c-.irlicr under W'.ADC sponsorship. 



Designed for use in 70 psi and 300 psi liquid oxygen 
systems, the ARDC Valve No. 7025 is entirely new in 
concept. It conserves the valuable oxygen supply by reduc- 
ing gas-port and vent-port leakage to less than one-tenth 
of allowable specification limits. Weight is 0.5 lbs. (50% less 
than specification requirements). 

Toggle handle action operates freely at liquid oxygen 
temperature (-297T) and permits reduction of filler box 
dimensions by SOS. Removal of handle automatically places 
valve in build-up position. Guaranteed not to leak around 
handle shaft. After filling operations, the vent port seals 
leak-tight for quicker build-up of system pressure. Valve is 
interchangeable, no plumbing changes necessary. 
QUALIFIED— ARDC Valve No. 7025 was tested in 
accordance with Specification MIL-V-8057B and exceeded 
requirements. It also passed vibration test per MIL-E-5272 
Procedure I and has been granted qualification approval 
by Wright Air Development Center, April 1957. 
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MUITI-MILLIOK dollar Sterile facilit)' lias been opened by Sperry to nianiifactore 


Dust Over .000012 In. Removed 
At Sperry Inertial System Plant 


both skills and health, to select the 40 
used in the aitical assembly areas. Any 
type of skin disease automatically dis- 
qualified a worker. 

When a worker reports in the morn- 
ing. he enters an outer sterile area, 
soubs his hands and f-.ice (women work- 
ers cannot wc-ar any cosmetics), then 
enters another air-lock room where 
shoes arc scrubbed down. Following 
this the worker enters another air-lock 
wlrcrc his street elotlics arc dusted off 
by a high-velocity air blast. 

l''rom Irerc the worker enters another 
air-lock, takes off liis street clotlics, dons 
nvion pants and shirt, then gets into a 
nvion co'Crall, places nylon boot.s over 
his street shoes, and dons a nylon lial. 
{'IIk- nvion work clotlics ate cleaned 
and sterilized every night.) Following 
this, the worker enters air lock where 
he is again subjected to tlic high 
velocity air blast. 

Then, after going through two mote 
air locks, tlie assembler proceeds to the 
inner work area. 

To eliminate any possible lint, no 
paper or pencils may be brought into 
the sterile area. 

All blueprints arc prepared on photo- 
sensitive plastic; all notes and test 
data arc taken with ballpoint pens on 
liml plastic sheets. The walls of the 
ind'iiidual work rooms arc coi'Cted with 
vinvl plastic. 

Despite all these efforts to keep for- 
eign matter out of the assembly areas, 
components arc kept in plastic bags or 
under bell jars when not in use as a 
further precaution. 

When the integrating givos are com- 
plctclv assembled, they arc tested for 
accuniev and drift on a three-ton in- 
strument mounted on seismic blocks 
below the ground to isolate it from 
extraneous disturbance. Although 
Sperrv declines to quote accuracy fig- 
ures tot its gyros on sccuritv grounds, 
test equipment is capable of detecting 
|\ro drift of less tlian 1/600 deg. 


(Ship's Inertial Navigation System) un- 
dergoing tests on tlie USS Compass 
Island. 

Such systems arc requited by nuclear 
subntarincs which can remain under 
water for long periods of time and for 
use by vessels that will launch the 
Navy's Polaris ballistic missile. 

However, tlicre is speculation that the 
SiKTry bomhing-navi|ation system for 
tire B-58 Hustler will incorporate an 
inertial navigation-bombing system in 
addition to radar. 

A visit to tlie new Sperrv facility re- 
veals the extreme pains tliat must be 
taken in tlie manufacture of inertial 
guidance components and systems to 
achieve the accuracy required for long- 
range aircraft and sliipboard use. I'or 

• Temperature in main assembly area 
is maintained to within onc-lialf degree, 
humidity is maintained to within S%, 

• Air is so pure that if the atmosphere 
were as clean, it would be possible to 
sec 900 mi. with the naked eye, accord- 
ing to C. D. D’Onofrio, production 
manager of the Air Armament division. 

• Every part, whether purchased or 
manufactured, goes through prepara- 
tion room where it is debutred using a 
45-powcr microscope and dental tools, 
later clcftro-polished. 

• Every tool is highly polished, cleaned 
daily by ultrasonics. 

Sperry screened 800 employes, for 


Lake Success. N. Y.— Multi-million 
dollar inertial guidance manufacturing 
facilitv, where parts can be machined to 
tolerances of less than 25 millionths of 
an inch and the air is filtered to remove 
dust particles larger tlian 12 millionths 
of an incli, Iras gone into operation 
licte at Sperry Gyroscope Co. 

A Sperrv official calls the new facility 
"tire finest in tlie world for manufac- 
turing inertial guidance components 
and svstems. to the best of out knowl- 
edge.” Prior to designing the new 
fiicility. Sperry engineers visited a num- 
ber of gyro manufacturers, phatni.v- 
ccutical houses and liospitals to see the 
latest techniques for maintaining clean- 

The onlv Sperrv inertial guidance 
project specifically identified is SIN’S 
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WAI'l'ING FOR A ClIAARIi: 


Dcvelo|>ment of aircraft and aero engine design is a pattern of never ending 
changes and modifications. Improving engines and airframes dcniaiids more 
strcngtli in more and better parts. Example; There arc about 1.300 machined 
parts in the F-IOOA. In the F-IOOD, improvements have added 500 more. 
Higher power and speeds in the same size airframe call for improved elevated 
temperature [jcrformance in alloys for structures, forgings and fasteners. 

Tlic big problems have been the forgeability and machinabilitv of the tougli 
alloys used in the intermccliatc clev’ated temperature applications. But tlicy're 
being licked. Carpenter is now producing uniform elevated tcm|3crature alloys 
of ven' high quality whicli consistently meet tough aircraft specifications. T heir 
qnalitv and clcaiiuess also allow tightened forging tolerances, improve 
machinabilitv and cold forming properties. Result: More acetnate forgings 
with better finishes . . . fewer rejects . . . faster production. 

Complete information on application, fabrication and engineering properties of 
these alloys is summarized in our new booklet, "Carpenter Alloys for Elevated 
Temperature Sen ice". For your copy, drop us a line on your Company letterhead. 
The Carpenter Steel Company, 128 W. Bern Street, Reading, Pa. 

[arpenter 

Improved alleys lor elevated temperature service 



MORE ABOUT BRISTOL'S “WHISPERINS GIANT" 

No runway problems for the Britannia 



& 


The brilliant new Bristol Britannia is the 
world's largest, fastest turboprop airliner 
...yet operates from existing runways 
throughout the world. 

F rom a 6,000-rt. runway, she will lift a 28,000-lb. pay- 
load plus enough fuel for a sector distance of 2,500 
miles, with full allowances and reserves. 

The Britannia is powered by four 4,120 horsepower 
Bristol Proteus engines, cruises at 400 m.p.h., carries up 
to 133 passengers at amazingly low operating costs. 

She is the world's most versatile airliner because she 
maintains her matchless standards of etficiency and econ- 
omy on an extremely wide variety of stage-lengths . . . 


from the longest trans-polar Right to short inter-city 
runs. On all counts, the Britannia is years ahead of any 
other passenger aircraft. 

She is now in commercial service with British Overseas 
Airways Corporation. Britannias have also been ordered 
by Northeast Airiines, Canadian Pacific Airlines, El A1 
Israel Airlines, Hunting-Cian Air Transport, The Royal 
Air Force and The British Ministry of Supply. 

BR/SrOL 

» 

Britannia 

BRISTOL AIRCRAFT LIMITEO. ENOLAND 
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CUTAWAY drawing shows how radar antenna is mounted in blimp for early warning. 


Radar-Carrying ZPG-2W Blimp 
May Play Air Warning Role 


Akron, Ohio— Display here of Good- 
year Aircraft Corp.’s modified ZPG-2W 
blimp with interior radar screen 
Inouglit favorable response from high- 
ranking Continental Air Defense Com- 
mand officers. 

Growing part in the country’s air de- 
fense warning system for such blimps 
with large radar antennas rotating in- 
side their gas bags was foreseen by Re-ir 
Adm. Hugh Goodwin and Lt. Gen. 
Stanley Mickelsen, commanders of the 
Nasal and Arnts' conipoiients of tri- 
scnicc GONAD,' and Rear Adm. f. S. 
Russell, chief of the Nary's Bureau of 
Aeronautics. The officers agreed that 
the combination of large radar screens 
with low speed, long duration opera- 
tion will make airships like the 
ZPG-2W suited for off-shore early 
uaming missions. 

All Weather 

Because the blimps should keep the 
large radar scanning systems on station 
in all weathers, and because they will 
be able to maintain the radars at alti- 
tudes from sea ler el to 10,000 ft., they 
arc expected to be superior to lower 
.shipbo-ard mounted radars, which are 
susceptible to sea-clutter interference 
from surface waves. Also, compared 
to the blimps, converted Lockheed 
Constellations (\V\^2) are limited in 
tlic size of the radar tlicv can carry as 
well as in their flight duration. 

The approximately 1.000.000 cu. ft. 
volume, helium-filled ZPC-2W costs 
about S2f million. If carries a bed- 
spring-type antenna suspended from a 
large plate riding on top of the gas bag. 
Height finding radar protrudes from 
the top of this plate. Also inside the 


bag is a scries of electronic counter- 
measure devices for jamming enemy 
transmission frequencies. 

Tlic 7PG-2W carries a double deck 
car slung unelemeatli. Lower deck 
liouscs tlic flight deck, radar scope 
room, internal engine room and fuel 
tanks. Upper deck houses the crew's 
quartets. Compared to the interior of 
a Constellation \\'V-2, tlierc appears 
to be about tlic same amount and type 
of radar gear, but there is considerably 
more room for crew off-duty relaxation 

Coodve-.ir describes the operational 
advantages of a blimp in this sort of 
mission as follon-sr 

• Only vehicle which can maintain a 
luge radar antenna at optimum altitude 
on a sea station. 

• Low vibration level means less failure 
and malfunction of clceftonie devices. 
For the crew, it means that much of 
the strain of extended airborne duty is 
eliminated. 

• Roominess means engines and elec- 
tronic gear can be dismantled for re- 
pair while under way. 

• Low speed makes station keeping 
simple. 

• Fuel consumption is only a few 
gallons per hour instead of linndrcds 
of gallons |>cr hour in a comparable 
heaver-than-air craft. Goodyear says 
it i.s a common practice to shut one of 
the blimp’s engines do«’n and cruise 
on the other. 

Also on view in the Goodyear hangar 
was a 1.500,000-cu.-ft.-volumc blimp 
under construction. At present the 
envelope is inflated but the car and tail 
surfaces have not ict been attaclied. 
Cost is expected to be S-f million. 


A Goody ear .spokesman said the Ann 
had been considering a 4,000,000- 
cubic-ft. blimp but the project was 
dropped in favor of the intermediate 
step. But Goodyear officials empha- 
size that they do not know the limit 
to tlic possible size of a non-rigid air- 
ship. 'I'hcv have been discussing with 
N'aw the possibility of building a nu- 
clear propelled blimp for research pur- 

Nucleor Propulsion 

Goodyear claims that a lighter-than- 
air ship is the only type of aircraft 
which is within the present state of 
the art for nuclear propulsion. Basically 
this is because a blimp, like a subma- 
rine. needs propulsion only for trans- 
lational motion, since both of them 
displ.icc sufficient volume to keep afloat 
in their respective mediums. A blimp 
has the additional advantage of per- 
mitting separation of its crew from the 
reactor. Shielding can bo concentrated 
around tlic reactor, which would prob- 
ably be placed in the stern, while the 
crew's car is shoved far forward. This 
would make ground handling easier. 

There is no particular need for nu- 
clear propulsion in blimps since their 
consumption or normal fuel is low, 
But blimps would provide one almost 
ready-made means of getting a nuclear 
propulsion system airborne, Goodyear 


— r'o~(fo~cRD ' I 
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(Following items are based on papers 
delivered at the recent National Con- 
ference on Aeronautical Electronics in 
Dayton— Ed.) 

► New Communication Horizons?— En- 
gineers were urged to take a fresh look 
at some of the basic communication 
techniques employed in nature in the 
hope of finding techniques other than 
electromagnetic radiation. George 
Schcer of ^V^ight Air Development 
Center’s Communication & Navigation 
Liboratory. pointing out that the male 
luna moth can detect and home in on 
infrared energy in the 7 to 13 micron 
region radiated by the female moth at 
distances of seven miles, called for closer 
liaison between biopliysics and avionics. 

► High Tcmperatiiic Tubes— Bendix 
Aviation’s Red Bank division has de- 
veloped ceramic vaciuim tube, under 
USAF sponsorship, which can be op- 
erated at ambicivt temperatures of 
400C. Conventional glass envelope is 
replaced by a metal-ccramic envelope 
which also sen'cs as the tube’s anode. 

► Low-Frcqncncy TWT Amplifier— 
Traveling-wave tube capable of Operat- 
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^ From hardier, new silicon e compounds come — 



HIGH>TENSION 
IGNITION CABLE 


^ tough, new high-performance aircraft cables ! 


No ailioone-insulated cables ever made 
equal the high-performance charac- 
teristics of Packard Electric's new, 
high-heat, high-tension cable, built to 
exceed the requirements of MIL-C- 
3162 for TYPE 1. GRADE B, CLASS 
I or 2 service— o|>erating temperature 
range 450 ' F. to — 65 F. 

This remarkable new cable is made 
with either copper or stainless steel 
core insulated with entirely new 
Packard silicone compounds. It's 
flexible, easy to handle, and it's 
strong enough to withstand the 
rigors of installation. 


The new brick-red sheath is tough, 
dense and compact and has high 
abrasion resistance. Added density 
throughout the insulating layers helps 
overcome almost all problems of 
compression set and there are no 
signs of the soft sponginess so typical 
of ordinary silicone cables- What's 
more, the insulation has great uni- 
formity in dielectric strength. 

This new Packard Electric develop- 
ment was designed to meet the 
higher heat conditions encountered 
in modern aircraft- No other sili- 
cone cable equals the performance of 


Packard’s new high-heat, high-tension 
silicone cable. Write for informa- 
tion and samples. Packard Electric 
Division maintains branch offices in 
Detroit, Chicago and Oakland for 
your convenience. 


Packard I \EJectric 






A NEW CONCEPT FOR USAF TRAINING 


Cessna’s T-37 now in operation 
fits the new concept in USAF training; 
an easier transition into jets 
for Air Force Cadets. 

Side-by-side seating, 
combat fiight characteristics 
with handling ease 
result in substantial 
training savings. 



iiig at frcmitncics of 60 to 500 me., 
measuring less than 56 inches long, has 
been developed by General Electric’s 
Microwave Laboratory. Ward Har- 
man reported- Ptesioush' available 
TWT amplifiers operated only in the 
microwave region. Maxiimnn |)Ower 
output for tire cxpcriincntal Type 
Z-3092 is 2-tO watts at 220 me., with 
half power points at 100 and 520 me. 
Beam cfficiencv exceeds -t0%. 

^Airborne Atomic Ptcqueacy Standard 
miniature airborne version of the 
■Momichron, which weighs 63 lb. and 
occupies a volume of less than 2 cu- ft.. 
excluding power supply, has been dc. 
vclopcd by National Co. The airborne 
atomichron has a stability of scvcial 
parts in 10 billion. A modified version 
ircing developed for an undisclosed navi, 
gation system reportedly will have a 
stability of one part in lOO billion, ac- 
cording to J. |. Bagnall and J. U. Iloilo. 


► Word Of Warning— Cornell Aero- 
nautical Laboratory studies indicate 
tliat the tenrperature of a vacuum tulre’s 
glass envelope is not always a reliable 
index of the temperature of its elec- 
trodes. CAL’s J- P. M'clsh reported. 
Tests to date indicate that bulb tem- 
|}cratuce is an accurate eriterca only' if 
it docs not exceed HOC and the tube 
IS operated at 70% or less of its niaxi- 
imim rating, NV'elsh said. Program was 
sponsored by Navy Bureau of Ships. 

► Sliort, Lightweight Wamoscope— 
Sylvunia lias developed nevx- model or its 
Wamoscope, combination traveling 
wave tube amplifier and catliode tav 
tube (AW Sept. 17. 1956, p. 75.) which 
IS onlv 17 inches long and weighs only 
4 lb- including solenoid, compared to 
31 inch length and 24 lb. weight of 



original model, D. E- George reported. 
(Paper was co-authored by Dr. R. G. E. 
Iluttcr.) The new W'amoscopc {see 
plioto) uses a 90-dc|ree deflection 
svstem instead of previous 32-dcgree 
svstem, has rectangular instead of cir- 
cular viewing area- Present model 
ii|>ctatcs in S-baiid (2 to 4 kmc.), but 
George said Svivania is developing an 
X-b.vnd W'amoscopc for tlie Signal 
Corps- Anotlicr development effort is 
aimed at eliminating the solenoid 


vvliicli would cut the ovetall weight of 
the unit by 40%. 

► Deltac Tinietablq-Dclrac, loiig-iange 
atea-eoverage ground-based system pro- 
posed by Britain for internationai 
adoption, couid be put into trial oper- 
ation a year after work was started. D. 
II. Toller-Bond estimated. However, 
because of the high cost of building 
the required 600-1,100 ft. antennas and 
high-power transmitters, the British 
Dccca Co. has no immediate plans to 
put up an operating Deltac facility, 
Toller-Bond said. 

► New Nanie-Sperry Cvtac long-range 
navigation system (AW April 15, p- 
101) has been rc-named Loran-C. The 
evclc-matehing Loian system was 
originally dubbed Cytac when it was 
being devclo(>cd for tactical use. 

► Flat Tube Display Evaluation-Navy's 
radically different cockpit instiument 
display, using fiat TV-type tube de- 
veloped by Kaiser, is slated to undergo 
flight test evaluation in a T2V later 
this vear, according to Rear Adm. 
Rawson Bennett, Criicf of Naval Re- 
search. 

Expansions, Changes 
In Avionics Industry 

Philco Corporation lias opened new 
^\'cstem Development Laboratories in 
Redwood City, Calif. New facility, 
part of Philco’s Government and In- 
dustrial Division, will be headed by 
Oscar T. Simpson, general manager, 
and Dt. Walter LaBerge as manager 
of sv'steins engineering. The latter 
formerly hcadtS the missile develop- 
ment division of the Naval Test Station 
at Cliina Lake, Calif. 

Other recently announced expansions 
and changes in the avionics industry 
include: 

• General Electric's Electronic Com- 
ponents Division has establislicd sepa- 
rate sales organizations for each of its 
five departments {catliode ray tube, 
power tube), receiving tube, semicon- 
ductor products and specialtv electronic 
components) but all five will work out 
of same district sales offices. GE says- 
■ Texas Instruments Inc., Dallas, has 
opened new semiconductor-components 
division marketing office in the W'ilson 
Building. Camden 2, New Jersey. Coin- 
paiiv also has moved division headquar- 
ters office to new quartets in Dallas at 
2929 Cedar Springs Road. 

• Waldale Research Co., Inc., has 
moved from Las Vegas to El Monte, 
Calif. New .address: 11626 McBcan 
Drive. 

• Federal Tcleconimunication Labora- 
tories has moved into its new 6.000 
sq. ft. research and development facility 
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HOT GENERATOR PROBLEM? HERE’S THE ANSWER; 
BENDIX RED BANK HIGH -TEMPERATURE AC GENERATORS 


of Kr"o.iraTtrRanR?nsTrom^ 

arc designed as part of complete Red Bank high-tempera- 
ture AC generating systems. Tliesc also ineiude magnetic 

Fo^'TtaRsr'vriK Red Sink' Disdsbn'^Ben'dTx 



tion of Peisonnel Dein. 1- 




Red Bank Division 






EDISON’S SIZE II GEARHEAD MOTOR 


1000 TO I 
GEAR RATIO UNIT 
USED IN 
BOEING’S BOMARC 


Typical of iSe specioiized servo motor work done by the 
Edison Instrument Division is a size 11 geariieod motor with 
1 000 to 1 gear ratio. This unit is currently being supplied 
to Boeing for use in its newest missile project, the Bomorc. 

This georhead motor offers minimum size ond weight for 
systems designers, and extremely fost delivery schedules on 
units of this type make its use mandatory wherever applicable. 
Edison's capobilities in servo motors, servo instrumentation, 
and ossociated precision equipments ond systems are the 
result of years of cumulative engineering experience and the 
best in modern machine shop ond qualify control facilities. 
When critical requirements ore necessary for servo motors or 
allied components, or if you'd like to know more about Edison's 
Systems work, write for The Systems of the fnslrumenl Division. 



Thomas A. Edison 

INDUSTRIES 


NEW AVIATION PRODUCTS 




Miniature Rate Gyro 

Mininturc rate gyroscope, called 
Golden Gnat rate gyro. Type GN. is 
suited for autopilot damping, radar 
antenna stabilization and fire control 
.ipplications. 

It measures one inch in diameter, is 
2i-in. long, wcigltt is 5-8 oz. Range of 
fit!] scale rates is up to 600 deg./scc. 
I'liresliold and icsokttloii is stated to 
)je 0.01 deg- sec. Inertia ratio is 
0.00045 sec. 

Boston Dit ision, Minneapolis-Honey- 
svell, 1400 Soldiers Field Rd., Boston 
55. Mass. 


tioti arc possible by magnetic powder 
clutches. Oscillation and hunting ate 
prciented by tnuismitting a voltage, 
proportional to sers’O-dtive vclocitv. 
from an integral velocity generator to 
the control. 

Units ate used by a major manufac- 
turer on a Hardingc latlic on both the 
compound and etoss-feed motions, witli 
a third on a milling attachment. Entire 
system occupies less than one cubic 
foot and weighs less tlian 1 1 lb. Models 
ate available for cither 60-cvclc or 400- 
cycle input. 

Lear, Inc., 110 Ionia Ave., N.W., 
Grand Rapids. Mich, 


Vibration Monitor System 

,\on-ciectric libration monitor sys- 
tem is stated to be .scnsitiic to increases 
m vibration yet ignores both tliat in- 
curred in starting and transient sliock.s 
due to normal operation. 

Applications include protection of 
pumps, motors, lilowcrs, compressors, 
centrifuges, engines, turbines and other 
equipment, ifnit includes Robcrtsliaw 
Nlodol 65 malfunction dclcctar and 
Model 651 a.c. control unit wired to 


Pilot Valve Weighs ,375 Lb. 

Tlirce-way normally opened magneti- 
e-ally operated minititure pilot I’ahe 
weighs 0.575 lb. and is r.itc^ for 4,500 
p.si. 


Aerojet Thrust Reverser Tested 


Remote Positioner 


played with an accuracy of ±1 rpni. 
plus line frcquenci error. Counter may 
also be used for checking imerter fre- 
tuicncy, telemetering switch counts and 
the like. Electronic pickup accessory 
|X.Tinit5 checking rohition or lineal 
s|)ced of motors, gear trains, etc. 

Serso-Tck Products Co., 1086 Goffle 
Rd., Hawthorne, N. J. 


Electrolink is a closed loop servo- 
mechanism sistcm for precision toler- 
ance positioning of tools machiniii| 
radioactive materials. All normal hand 
operations can be carried out from a 
remote station witli operator shielded 
by lead or concrete wa"l!s. 

Quick positive stops of the load mo- 


Ekctroiiic decade typo counter used 
for tachmneter calibration lias an elec- 
tronicalli adjustable-speed dii'C, instni- 
ment under test being driven at speeds 
ranging from 0-5.000 rpm.. dcfinitclv 
adjustable b\ means of a 10-tum poten- 
lionictcr. For rapid production testing, 
a push-button switch will select any of 
fisc pic-dctcnnincd test speeds. 

IDri'ing speed is continuoiish- dis- 


Designated Model MV-157-G. unit 
has a hcrnieticallv scaled solenoid op- 
erating within a 14-52-'. range to con- 
trol flow tliroogh wliat is cqui'-alcnt to 
a sliarp-cdgc orifice diameter; 0.050 in. 
Unit has an ambient temperature of 
— lOOF to 250F and a fluid tempera- 
ture range of —65 to 250f- 
Marotla ^'a]ve Cerp., 350-10 Boon- 
Ion .\ve., Boonton, N, J. 


“Aerobrakc" jrt engine thrust tevetset has been tested successfully on on .Allison J7I 
turbojet. Program involved 170 hr. of tesCiiig, of which 50 Ur. were under various engine 
operating conditions. Device was developed by Aerojet-General under license fronr the 
French firm. Snecnia. .\erojet engineers say Aetobcakc proved capable of sadsiactocy thrust 
reversal without adverse effects on the periotmance of the engine. Aerojet pronounced it 
fail-safe and efFccti\'e in flight as well as on the ground. Maximum reverse thrust can 
be obtained in about 31 sec., tests showed. .Aerojet sovs that, with modifications, the 
reverser can be made to perform satisfactorilv with other jet engines in use todav. .Aero- 
brake is shown in the reverse thrust po,sition. Slnichitc in center of the tail pipe is 
revctscr’s exhaust deflector. 
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A MESSAGE TO AMERICAN INDUSTRY 


ONE OF A SERIES 


What Research Means 
to American Business 


American industry pious to invest S150 
hilliou in new plant and eqaipineiit during 
the next four years — more than in the five 
years 1952-1956. It plans to carry out this 
record investment even though maiuifac* 
turing capacity has nearly doubled since 
World War II. These facts are reported in 
McGraw-Hill’s tenth annual survey of Business’ 
Plans for New Plants and Equipment. They 
contradict many long-established theories about 
investment in capital goods. 

According to the textbooks, a high and rising 
level of capital investment is generally followed 
by a decline. The bigger the rise — so the old 
theory goes— the bigger the decline will be. But, 
after a decade of high-level investment and an 
especially strong rise in the past two years, in- 
dustry now has plans to keep right on with 
near-record outlays for plant and equipment. 
Does this mean some new factor has been added, 
to change the investment cycle? 

The New Factor — Research 

The latest McGraw-Hill survey points 
out one new factor which, more than any 
other, is changing the nature of the in- 
vestment process. This is the record outlay 
planned by U.S. corporations for scientific re- 


search and development — to create new prod- 
ucts and develop new industrial processes. The 
rapid growth of research in industry, and plans 
for even more remarkable growth in the years 
ahead, are shown by the accompanying table. 

This year industry plans to spend S7 bil- 
lion on research and development — up 
20% from 1956. By 1960 it will spend S9 
billion — enough to create a major new 
industry. 

By 1960 manufacturing industry ex- 
pects sales to be up 26% —with half the 
increase in products that were not made 
in 1956. 


Growth of Research ond Development Expenditures 

PLASKCO 

I9SS USE 19S7 UEO 





What Research Is Doing 

Here are some e-xaniples of how industrial 
research is opening up new markets, or com- 
pelling the modernization of old facilities: 

New automatic controls in petroleum re- 
fining will raise the quality of gasoline and 
reduce the lime required for production. A new 
process for recovering oil from depleted wells 
promises to multiply our potential reserves. 

A new process for tr eating iron ore will 
permit the ore to be fed directly into steel fur- 
naces— without the need for blast furnaces or 
coke ovens. 

New turbine engines — made possible by 
the developmeert of heat-resistant alloys for tur- 
bine parts — offer greatly increased power for 
aircraft, ships and automobiles. 

Allogether, industry plans to introduce 
more new products in 1957-1960 tliau in 
any pi'evious four-year period. It also plaits 
new processes on a scale that will make much 
of our present capacity obsolete. These new 
products and new processes are the secret be- 
hind continuing plans for high investment. 

One-third of all manufacturing firms are 
buildittg new plants this year to prodtree new 
products, and by 1960 this may accoimt for 
10% to 20% of all capital expenditures. At the 
sante time, manufacturing companies report 
that over half their capital expenditures in the 
next four years will be for modernization of 
eqnipnrent and introduction of new processes. 
Thus the preponderant share of new investment 
will be based on developments growing out of 
research. 

A New Kind of Prosperity 

The keen interest of U. S. business firms 
in scientific research points the way to a 
new kind of prosperity for our economy 
—a prosperity baaed on deliberate creative- 


ness. As long as we can create new products 
that will offer better value to consumers or cut 
costs to manufacturing firms, business will con- 
tinue at a high level — not at fever pilch, per- 
haps, and it is to be hoped not at an inflationary 
pitch. But based on a steady stream of new 
products and processes, we can have a high 
level of general prosperity that defies the old 
laws of boom and bust. 

It’s Not Automatic 

Of course, there is no guarantee. New prod- 
ucts do not spring up by magic as the medieval 
alchemists hoped they would. They are found 
as the result of long and expensive effort in 
laboratories and pilot plants. This effort requires 
an increasing number of trained scientists and 
engineers. In 1957 alone, manufacturing com- 
panies report they wiU need 7% more of these 
highly trained people in research and develop- 
ment. And by 1960, they will need an additional 
15% to carry out planned research programs. 

The effort to maintain prosperity — as 
well as the iiulioual defense effort — will 
depend increasingly on this supply of 
scientific and technical personnel. But if 
we can supply the people, industry now 
has the plans for a research effort that will 
put an end to the spectre of idle plants 
and idle workers. 


Thu metsage is one oj a series prepared by the 
McCratc-Hill Department of Economics to help 
increase pablic knowledge and understanding 
oj important nation-wide developmenls. Per- 
mission is freely extended to newspapers, 
groups or individuals to quote or reprint all 
or parts oj the text. 

PRESIDENT 

McGRAW-HIU PUBLISHING COMPANY, INC. 




tlie detector through tlnec-rjuartcr incli 
conduit. Malfunction detector trips 
if vibration exceeds the preset ler ch 
Fieiden Instrument Division, Rob- 
ertshaw-Fulton Controls Co., 2920 N. 
Fourth St., Philadelphia 5?, Pa. 


Vibration-ignition Analyzer 

Airborne ignition analyzer for 7. 9. 
H, IS and 28-cylindcr engines is built 
in three separate packages h;nin| a 
total weight of 27 lb., the switching 
package incorporating the nonnatly sep- 
arated vibration .selector switcli. 

Total volume of the Inflitc 156 is 0.7 
cu. ft.; [jower consumption is 250 watts. 

Land-Ait, Inc., subsidiary of Califor- 
nia Eastern Asiation. Inc., 7-H-* W. 
Wilson Avc., Chicago 31, 111. 


Gas Compressor for Missiles 

Gas booster compressor supplies high- 
pressure. dry helium or nitrogen for 
missile and test applications using a 
variable inlet pressure source opcr.iting 
without lubrication to ensure material 
is not contaminated by oil. 

Gas pressures mas’ varv from 6.000 
psi to 10,000 psi, with asetage capaci- 


ties from 10 to 20 scfpm., compression 
being handled by an integral two-stage 
liy<lraulie-dtivcn single-acting gas pump. 
I'litlicr an electric motor or gasoline 
engine prime mover can be provided as 
a part of the equipment. 

Haskcl Engineering & Supply Co., 
Glendale. Calif. 

Function Programmer 

An olectro-mcchanical function pro- 
grammer for use in missiles, aircraft and 
automatic control of machinery has 
eight switching elements which can be 
sequenced in multiples to handle up to 
32 switching functions. Units can be 
pros’ided with linear or non-linear po- 
tentiometer elements used in lieu of or 
combined with switching elements. 

Hubbard Scientific Laboratories, Inc., 
1292 E. Third St.. Pomona, Calif. 

Rotary Torque Booster 

Type H1F12 rotary torque booster is 
designed as fail-proof unit pro\iding 
hvdraulic amplification at an S;1 ratio. 
A dirt-insensitisc servo \’alve, combined 
with protection against torque feedback 
to tlirottle input, are key features. 

In event of Itvdtaulic power failure, 
a direct mechanical link allows no-boost 


operation of the engine control. Design 
permits input overloads of 600 in.-lb. 
without damage. Either fuel or oil can 
be used as the operating medium. 

Aircraft Products Division, Manning, 
Maxwell & Moore, Danbury, Conn. 

Correetion 

Recently detclopcd \-isual fire detec- 
tion system, dcsefoped by Pyrotector. 
llingham, Mass- signals alarm in lesr 

inadsertenth reported here (AW ,A|)t. 
22. p. 131). Unit, which offers com- 
plote discrimination against sunlight 
and all forms of interior lighting, i; 
designed for aircraft and rocket applica- 
tions. Standbv current is 100 micro- 
amps at 28 V. d, c. 
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for 

PUMPS... 

COMPRESSORS... 

TURBINES... 

and other dependable 
accessories. ..specify 

PROPULSION RESEARCH CORPORATION 


Successful engineering demands the highest order 
of creative thinking, tempered by a finely-tuned 
sense of responsibility. At Propulsion Research 
Corporation you’ll find such engineering to an 
exceptional degree, always balanced by a deep 
understanding and appreciation of your problems. 
This blending of skill, purpose and understanding 
enables PRC to create accessories which set new 
standards of performance and efficiency for both 
aircraft and missiles. And in addition to providing 
a fully-engineered accessory to your specific needs, 
PRC has the integrated production facilities to 
produce your accessory efficiently, accurately and 
economically. You’re invited to utilize the ex- 
ceptional talent and experience of PRC — you 
need only call in our accessories engineers, They'll 
be glad to work with you. 



MOfUlilON RESEAROI CORroRATlOH • ACCESfORY MANUFACTURINfi and IE3T DEFT. 


1860 ERANKIIN STREET • SANTA MONICA, CALIFORNIA 
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FOR^TnY MISSILE, ANYWHERE 
...CREATIVE ENGINEERING 
BY CLEVELAND PNEUMATIC 


Our Special Produces Division designs and builds launching stands, 
test towers, ground-movement vehicles, and storage devices for 
abnos! any size missile, anywtiere. 

Whar do we know about ground-support devices for missiles? 

Since 1924, Cleveland Pneumatic has been developing and 
building cushioning devices. Impact absorbers . . . structural units 
. . for large and nimbersome loads. 

Our ideas on ground-support vehicles and structures for missiles 
are firmly based on 35 years of experience. 

May we call on you soon to discuss your missile and its ground- 
support requirements? 



eiim/nm pmm/ek 

TOOL COMPANY • SPECIAL PRODUCTS DIVlSIONi^ 

Cleveland 5, Onto 





P.O. 7-20244 Ad V 



VISCOUNT 810-840 

BIGGER, FASTER MODEL OF WORLD’S MOST POPULAR AIRLINER 




Jet-prop VICKERS 
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SAFETY 


CAB Accident Investigation Report: 


Both Pilots Fail Sighting in Collision 
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$HEUy 

A NAME TO REMEMBER! 

WHY FIGHT A 
BALL OF 
ELECTRICAL 
SNAKES? 



SHELLY ASSOCIATES 

111 EUCALYPTUS DRIVE. 

EL 5EGUNDO, CALIFORNIA 
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iiperated by the Phillips Petroleum Com 
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made a -t5-deg. right turn just prior to the 
collision. 

6. The pilots of both aircraft had ample 
oppottunitv to sec and avoid the other air- 
craft for at least a min. before collision. 

PROBABLE CAUSE 

Tlic Beard determines that the probable 
cause of this accident was the failure of the 
pilots of both airaaft to observe and avoid 
the other aircraft. 

Bv the Civil Aeronautics Board: 

/s/ Jamf.s R. Dubfke 
/s/ Cbax Gubnev 
Is/ flAKMAK D. Dennv 
Is/ C. |o5EPH Minetti 

Member Louis ). Hector did not take 
part in the adoption of this report. 

SUPPLEMENTAL DATA 

The Civil Aeronautics floard was notified 
of the accident at approsirnatelv 164>, 
Sept. 9, 1956. .\n im’cstigation was im- 
mediately initiated in accordance with the 
provisions of Section 702 (a) (2) of the 
Civil Aeronautics .Act of 1958, as amended. 
Depositions, ordered bv the Board, were 
taken at Kansas City, Mo„ on Sept. 28, 
1956; at Bartlesville, Okla.. on Sept. 50 
and Oct. 1; at El Paso, Tex., on Oct. 25. 
AIR CARRIER 

Continental Air Lines, lnc„ a Nevada 
corporation, is a scheduled ait carrier with 
its prineipal offices at Denver, Colo. The 
company possesses a cunently effective ecr- 
tilicate of public convenience and necessity 
issued bs' the Civil Aeronautics Board and 
an air carrier operating certificate issued by 



all shook up? 

. . . O.K. then, contact us to learn about 
the most unusual, hard-to-believe (but true) 

airline seat design, engineering and 
production facililies that tops 'em all ! 

For instance, TECO alone has already 

expanded and can easily handle all the 
seat building foe every airlines' present 
and future needs to highest standards, 

low cost and uitfiout delays! 


the Civil .Aeronautics Administration wliicli 
authorise the carriage of persons, property, 
and mail over the route described herein. 

FLIGHT PERSONNEL 

Capt. Bennes M. Richards, age 35, was 
employed by Continental Air Lines on fan. 
4, 1946. He held a valid airman certificate 
with an airluic transport rating and type 
rating for DC-3 airaaft. Captain Rich.trds 
had, according, to company records, a total 
of 11,255 fliglil hours, of which 5,445 were 
acquired in DC-3 equipment. His last first- 
class physical examination was passed on 
July 25,' 1956. The date of his last route 
check was Nov. 4, 1955. 

First Officer John R. Deshurl^, age 28. 
was employed by Continental Air Lines on 
Aug. 13, ‘1951. He held a valid airman 
certificate with an airline transport rating 
and type rating for DC-3 aircraft. Pilot 
Deshurlev had, according to company rec- 
ords, a total of 3,856 flight hours, of which 
3,024 were acquired in DC-3 equipment. 
His list first-class physical examination was 

C sed on Feb. 17. 1956. The date of his 
route cheek was Sept. 7, 1956. 
Stewardess Jonette AVcist was employed 
by Continental .Air Lines on June 4, 1956. 
Her training was completed June 16, 1956. 
and assignment to flight du^ was June 26. 

James L. Folk, age 48. Carthage, Tex., 
was the owner of Cessna N 8143A. Hr 
held a valid airman certificate with a private 
pilot rating. According to his statement, 
he had a total of 3.ZOO flight hours, of 
svhich 50 were acquired in Cessna 170B. 
AIRCRAFT 

Douglas DC-3, serial No. 4978. N 33515. 
was inamifaetured on Oct. 13, 1942, and 
conmted to a DC-3.A on May 10, 1946. 
Total time on the airframe was 35,501 
hours, with 10,169 hours since last major 
overhaul. Tlic aircraft was equipped with 
two Pratt and Wliitney R1830 92. SIC3G 
engines, and Hamilton Standard model 
23E50 propcllas with 6355A blades. Total 
time on the left and right engines was 
17,037 and 15,462 hours, respectively. Time 
since overhaul on the left and right engines 
was 190 and 465 hours, respectively. 

Cessna 170B, serial No. 20995. N 8143A, 
was m.inufactiired August 18, 1952. Total 
flving time of the aircraft, per the recording 
tachometa. was 514 hours, Tlic aircraft 
was equipped with a Continental model 
C-I45.2, 145 lip. engine with a McCaulei 
propeller, serial No. 55401, design 1A170. 


Portable Muffler Cuts 
Jet Noise Via Hoops 

Martin Co. reports that its low cost 
portable [ct engine muffler (AW April 
S, p. 74) is designed to reduce noise 
within a radius of 500 ft. to what it 
normally would be within a fivt-milt 
radius. Chief component of the muffler 
is a conc-like framework formed by a 
number of steel hoops of decreasing 
diameter. As the exhaust wake passes 
through tire tapering row of hoops, it 
is broken and dispersed. Martin say.i 
the units will vary in price from $500 
to 510,000, depending upon the air- 
craft for which it is designed. 
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IMMEDIATE OPENINGS FOR 
EXPERIENCED ENGINEERS 



Senior Aerodynamicist to conduce 
theoretical iinrl expcrimmlal acro- 
clynaniic rcaeardi designs and He- 
vclopiiienl; to develop acrodyuaiiiic 
analyses and deoigii methods and 
tc'i-hniqucs: to detc-niiiire the proper 
designs from an acriidynainir view- 
point, jilaii wind tunnel mid Higlit 
tests, and prepare related Icclmical 
reports to incorporate >ueh data 
into aerodynamic design ealeiila- 
lions, M.S. degree in aerodynamics 
or B.S. supplriiipnled by at least 
three years of ([iinlilied aeionaiilieal 
engineering work requirei). Extel- 
lenl |ioi-ilions abo .ivailalile for a 
Control Systems Specialist, an .Acro- 
elaslic and Flutter Spceialisl. and a 
Scrvomeelianisnis Specialist. 


Engineers Advance at Bell 

Tlic varioty of Aircraft being worked on in Bell’s recently 


forniccl Aircraft Division offers llic 


engineer rare oppor- 


tunities for fast personal advunccmenl and professional 
acliievcnient. From research airplanes to supersonic niili- 
lary fighters, lie deals with neiv concepts that offer excep- 
tional rewards for creative lliinkiiig. Probing deeper than 
ever before inlo the world of stipersonic flight, he writes 
tomorroiv’s textbooks on airplane design. 

If you’re looking for a profitable move wilh a cballeng- 
ing, iinlimilcd future, investigate ivbat Bell Aircraft has^ 
to offer. Top pay and benefits. Congenial associates 
and excellent living conditions. 

Write loday: M.anagcr, Technical Employ- 
ment, Dept. E-.35. Aircraft Division, BELL AIR- 
CRAFT CORP., P. O. Sox One, Buffalo 5, N. Y- 



Project Structures Engineers to coordi- 
nate acliviliea with design and 
weight engineers to determine most 
efficient und practical slruclural 
designs consistent with spccilica- 
lions: to tletcrniinc the extent of 
stress analysis required and deter- 
mine loads and rcqiiircmenls for 
structural tests. B.S. or advanced 
<!cgrce in .Aeronautical. Civil or Me- 
chanical Engineering plus experi- 
ence in the aircraft indiistry in 
structural anaivsis work required. 


Project Weights Engineer to earry out 
eomplex wciglit and balance com- 
putationsi to perform caleidations 
stieh as mean chord and inoiiieni of 
inertia: to assist at weighing of eoin- 
pleled airplane and calculate actual 
center of gravity. Two vears of 
technical college or equivalent with 
related experience in general air- 
craft weights analysis work re- 



EMPLOYMENT OPPORTUNITIES 



ENGINEERS^SCIENTISTS 

GENERAL ELECTRIC SELECTED TO DEVELOP GUIDANCE AND 
FIRE CONTROL SYSTEMS FOR NEW NAVY MISSILE. POLARIS 


New Group Forming as Missile & Ordnance Systems Department 
of G.E. Adds Navy Project to Nose Cone Development Program. 


pOLARis is the most challenging: development un- 
dertaken by industry for the Navy since the 
nuclear propulsion program. It is an Intermediate 
Range Ballistic Missile, whose specifications call 
for launching capability from both surface vessels 
and submarines. 


NIW OPPORTUSITItS tOR CNGINEeHS 
WITH eXPSKICNCC IN THE DCVSLOPAIeNT 
OF GUIDANCt & flRC CONTROL SYSUMS 
A new proup is now b«ing formed to work on Polaris Missile 
Sub-Systems at MOSO. It will be located at Pittsfield, Mass, 
in the heart of the Berkshire resort and vacation area. 



EMPLOYMENT OPPORTUNITIES 




CALL COLLECT. Or. clip the job (or jobs) you're imeresled in 

tact without your permission. You'll receive a prompt reply, 
and copies of "Your Engineering Career with Arma" and 
"Long Island," full of detailed information about this com- 
pany and its community. 


Robert Burchell. Pioneer 2-0242 
Technical Personnel Dcpl.A-fi74 
Division Ameiicon Bosih Amta Corp., Rooievell Field, Garden Clly, 1. I., H. Y. 
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How to make the most 
of your engineering career 


get into an industry 
that’s on its 


1 Dn '\I 7/7^ stability is important to 
lAJU/J U>jJ your future. So is security. 
Your work loses its sparkle if you're 
worried about neat year. Or the year after. 
Where do you find security? In an industry 
that's on its way up. And in a company 
that has a limitless future before it. 


To cite just one example: Boeing is expanding 
so steadily that today it employs 400% more 
engineers and scientists than 10 years ago. 
Contracts for commercial Jet transports, 
intercontinental jet bombers and military jet 
transport-tankers extend far into the future, 
New plants are abuilding — including a vast 
one for producing the Boeing 707, 

America's yfrsf jet transport. 

Meantime, Boeing design engineers are 
developing years-ahead projects, many in 
top secret categories. The future is truly 
limitless. That's the beauty of working with 
a dynamic organization, and in an industry 

future still ahead. It's one field In which you 
can still get in on the ground floor. 

Boeing has openings now for mathematicians, 
physicists, scientists and engineers of ALL 
categories, including civil, mechanical, 
electrical, aeronautical, and related fields. 
Boeing offers you high starting salaries, a 
retirement plan and a host of other benefits — 
plus a selection of young, wide-awake 
communities in which to live. 


Make the mosi of your engineering eareer— 
fill ill ilie coupon and mail it— now! 
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EMPLOYMENT OPPORTUNITIES 



mit Mr. Brice Bumun, MiMger 

on 

I ^ PESCO PRODUCTS DIVISION 

BORG- WARNER CORPORATION 

F^l^- 2^700 North Milei Raid • Bedford, Ohio 


GUIDANCE DESIGN GROUP 


ng producer of gui 
>r Ph.D. 


high r< 


ility w 


piloted aircraft in the South- 
to hear from a tested professional with an M.S, 
trical Engineering or Physics, Experience should 
twelve years in Missile Guidance or Weapons 
terns including work on Inertial, RF, Infrared and related 
terns. Familiarity with military equipment requirements 
irable. Salary: open. Send detailed resume to: 

P-5U9, Aviation Week, 

520 N, Michigan Ave., Chicago 11, III, 


ASSISTANT PUBLICITY DIRECTOR 


What is your problom? 


BOX NUMBER 


Engineers 

RANGE UNLIMITED 
IN AIRCRAFT 
NUCLEAR PROPULSION 
AT 

GENERAL ELECTRIC 


Sound funclomemel Iroinine plus llic 
flexibility necessary lo acquire new 
knowledse on ihc job, opens exeep- 


Immediate Openings lor Aeronootical 


REMOTE HaNOUNG 
THERMODYNAMICS I 


The prolessional rewards of llies 


pbm seminars, o 100% Tuition Re- 
fund Plan for produalc study. Small 
groups, liberal technical assistance 
and extensive research Ucililies. 
Merit reviews arc frequent, responsi- 
biliiy fully delesuted. Salaries start 
liipb and are barked by a mndel 
benefit program. 

BEtOCATION EXPENSES PAID 


J R. Rosselot 1. A. Munther 

P.O.Box 132 P.O.Box 535 

Cincinnati, Ohio Idaho Foils, Idaho 

GENERAL^ELECTRIC 
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Towers oi strength 
tor America's defense 



—Another challenge, another oppor/uJiiYy 
for Goodyear engineers 


Wlierever the American flag flies, you’ll find radar 
structures like these— on 24-hour alert— ready lo tvarn 
of an enemy’s approach by air or sea. 

Built by Goodyear Aircraft for the industry’s leaders, 
radar structures require the utmost in engineering skill 
anil training. Tliey require a specialized knowledge as 
rare as it is vital. And they’re typical of the opportuni- 
ties that fire the imagination of our engineers at 
Goodyear Aircraft. 

Here you’ll find exciting challenges in airship design, 
electronics, missile componenis, metals engineering, 
radomes— the list is broad, the possibilities for achieve- 
ment almost limitless. 

At your disposal are the most modern engineering and 
research laboratories, including a large computer labo- 
ratory. And, needless to add, an environment in which 
individual expression can flourish, and ideas take wing. 
Our continued growth anddiversification have required 
expansion of our engineering staffs in all specialties 
at both Akron, Ohio, and Litchfield Park, Arizona. If 
you have faith in your ideas and in your ability to 
make them work, a retvarding career can be yours at 
Goodyear Aircraft. 

Salaries and benefits are, of course, liberal. And if 
you wish lo continue your academic studies, company- 
paid tuition courses leading to advanced degrees are 
available at nearby colleges. 

For further information on your career opportunities 
atGoodyear Aircraft, write; Mr. C.G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 

Th&y'rQ (Joins/ at 

AIRCRAFTi ^ 
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EMPlOYMENT OPPORTUNITIES 


ENGINEERS AND SCIENTISTS 


SHOULD YOU SWITCH 
TO ROCKETRY? 



Like many engineers and scienlUls, you know lhal higher sj 
aries and greater opportunity prevail at Reaction Motors . 
because rocketry is America’s fastest-growing industry, ar 
RMI is America’s first rocket engine company. 

But like many other professional men you may not realize th 
technical skilk from many of the otiier familiar sciences a 






RMI 





E! echanical 
E esign 
@ ngineers 



Wlxn Writing 
Your Ad 



Proper Cleissijiaitiov 
Prompt Returns 
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EMPLOYMENT OPPORTUNITIES 



look to General Electric's 
Heavy Military 
Electronic Equipment Dept, 
if you are looking (or 

OPPORTUNITY 



TIT 










When 

Ansn’cring 

BOX NUMBERS... 

to expedite the hondliriQ of 


thon one individual box r 
ber. Be sure to address sc 
rate replies for eoeh ad 
tisement, 

AVIATION WEEK, June 1 


OPPORTUNITIES 




hospitality is yours for the asking. Send full facts today about yoi 
background, etc. Every inquiry treated in strict conlidcnce— and ; 
from us by return mail. 


AC THE ELECTKONICS DIVISION 

GENERAL MOTORS CORPORATION 

Milwaukee 2, Wisconsin Flint 2, Michigan 
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ENGINEERS GROW FASTER 
-GO FARTHER WITH 



Prime Contractor for 
TALOS GUIDED MISSILE 



It just makes good sense — your opportunities are 
always bigger and better when j-ou play in the 
big leagues. 

Here at Bendix Guided Missiles our entire 
operation is definitely “big league”. With Bendix, 
prime contractor for the important and successful 
Tabs Missile, there is literally an open field for 
advancement for an ambitious engineer who can 
accept the responsibilities that go with opportunity. 

The range of technical job opportunities is far 
wider than in companies where guided missile 
work is a secondary project- Everyone you will be 
associated with at Bendix Guided Missiles is first 
and foremost a missile engineer — many of the 
engineers are ranked with the outstanding author- 
ities in the entire industry. 

If you want to enjoy the advantages available 
in the rapidly growing guided missile industry, you 
can make no better start than by completing and 
returning to us the coupon for the booklet “Your 
Future in Guided Missiles”. 




ADDRESS 

CITY STATE. 


FOR RATES 


About Classified 
Advertising, 

(^on tact 

DL WcQcaa.-J4dl 

Offic. %arc>t you. 

s-Hoverty Bldg, 
Metson 3-d951 

BOSTON, 16 

350 Pork Square 

HUbbard 2-7160 


520 No. Michigon Ave. 

MOhowk 4-5800 

W hICSENS 

CINCINNATI, 37 

1825 Yorktown Rood 
Swifton Villoge, Apt. 2 


DALLAS, 2 

Adolphus Tower Bid 
Main & Alcard Sts. 


DETROIT, 26 

856 Penobscot Bldg- 

WOodword 2-I7V3 

LOS ANGELES, 17 
1125 W. 6 St. 

MAdison 6-P35I 

NEW YORK, 36 
330 West 42 St. 

LOngocre 4-3000 


17th & Sansom St. 

fi/ttenhouse 6-0670 

H. 80ZARTH 

ST. LOUIS, 8 

3615 Olive St. 

merson 5-4867 
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CLASSIFIED 


ADVERTISING 


Searchlight Section 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISnATED 

N AOVERTISING INCH ll niMlurMl ’A inch 'vii 


UNDISPLATEO 


I DISCOUNT or It 


DC-3 

AND 

CARGO C-47 

FOR LEASE 

TRANS-INTERNATIONAL 
AIRLINES, INC. 


WRIGHT ENGINES 
1820-5G N.T.S.O. 

New unused cylinders. Factory 
modified pressed is seats with 
coarse - line finning incorpor- 
ated. Quotations upon request. 



Deal direefty with owner 

For Sale — Immediate Delivery 

$ioo'oob.oo 

> 


TltAD^ArER C 


h 


FORD "TRI-MOTOR" 

Wasp 1340 Engines 
New Exterior Paint 
Immediate Delivery 

$47,600.00 

JACK ADAMS AIRCRAFT SALES, INC. 

Phene; EXpress 1-4436 P. O. Bex 5464 

MEMPHIS, TENNESSEE 


AIRPLANE 

New CAA license 
New Interior 
Will Trade 


AIRCRAFT FOR SALE 

Grumman "Goose" Aircroft, JRF #37825, Model R895-AN-12, 
Pratt and Whitney. To be sold to the highest bidder. For full 
details write to: 

Surplus Property Division, 

Bureau of the Budget, 

759 Kelikoi Street, 


Immediate Delivery 


R985 R1340 R2000 


ENGINE WORKS 
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SEARCHUGHT SECTION 



INSPECTION OVERHAUL 

MAINTENANCE RADAR • RADIO 

MODIFICATION INTERIORS 

INSTALLATION ENGINE CHANGE 

INSTRUMENTATION EXTERIORS 


LONG BEACH AEROMOTIVE 

Long Bench Municipal Airport 
Long Beach. California 
call GArlield 4-858l« 




ROYAl GULL AMPHIBIAN 




AN HARDWARE & FITTINGS 
COLLINS SNGINEE8IN6 CORPORATION 


NAVCO 


047^8 ^ 


mmsaiArc dclivery 

CURTISS C-46 


^SPARKPLUGS ^ WANTED^^ 


t ELECTRONICS SURPLUS 
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LETTERS 





Long arm of SAC's deterrent force, Boeing Airplane 
Company's intercontinental B-52 has as its nerve center 
the AN/ASB-4 Bombing/Navigation System, developed 
and produced by International Business Machines for the 
United States Air Force. 

Aside from pinpoint navigational and bombing accu- 
racy, this complex system is notable for a high level of 
reliability achieved by painstaking care in detail design, 
rigorous proofing of each part, and a system configuration 
comprising unit-tested modules. 

Servomechanisms, Inc., in addition to quantity 
production of the Pressure Transducers and Quadrature 


Rejector units which are important input and control 
elements of this system, has also contributed to the devel- 
opment of several other important elements of this system. 
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